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Your  computer  system  needn't  cost  a  fortune. 


Some  computer  kits  include  little  more  than  a  mother  board  and 
a  front  panel,  and  you  pay  extra  for  everything  else  you  need  to 
make  an  operating  computer. 

SWT  PC  doesn't  do  it  that  way,  so  you  can  get  your  Southwest 
Technical  6800  Computer  up  and  running  at  a  bargain  cost 
compared  with  most  other  systems.  It  comes  complete  at  $395 
with  features  that  cost  you  extra  with  many  other  systems. 

The  Extras  You  Get 

These  extras  include  4K  of  random-access  memory,  a 
mini -operating  system  in  read-only  memory,  and  a  serial  control 
interface.  They  give  you  1)  a  considerable  amount  of  working 
memory  for  your  programs,  2)  capability  through  the  mini- 
operating  system  to  simply  turn  on  power  and  enter  programs 
without  having  to  first  load  in  a  bootstrap  loader,  and  3)  an 
interface  for  connecting  a  terminal  and  beginning  to  talk  with 
your  computer  immediately. 

Low-Cost  Add-Ons 

Nowthatyou  have  a  working  computer,  you'll  probably  want 
tn  add  at  least  two  features  soon,  more  memory  and  interfaces 
for  needed  accessory  equipment.  Memory  for  our  6800  is 
another  bargain.  You  can  get4K  memory  boards  for  just  $100 
and  8K  boards  for  only  $250. 

Our  interfaces  cost  little  compared  with  many  other  systems. 


For  just  $35  you  can  add  either  a  serial  or  parallel  interface 
board.  (And  you  won't  have  to  buy  several  interfaces  on  a  costly 
board  to  get  just  the  one  you  want.) 

Peripheral  Bargains 

Your  computer  is  no  good  without  at  least  a  terminal  for 
entering  data  and  viewing  computer  output,  and  you  will 
probably  want  a  good  method  of  storing  programs  and  data. 

We  offer  you  a  line  of  high-quality  peripherals  at  low  prices. 
(You  can  provethis  by  just  comparing  prices.) 

Buy  our  CT-64  Video  Terminal  for  only  $325  and  our  CT-VM 
Monitor  with  matching  cover  for  $175.  Our  MF-68  Dual 
Minifloppy  costs  just  $995,  complete  with  Disk  BASIC  and  a 
disk  operating  system.  For  cassette  storage  our  AC-30 
Cassette  Interface  gives  simple  control  for  one  or  two  cassette 
recorders. 

You  can  get  inexpensive  hard  copy  with  our  PR-40  Al- 
phanumeric Line  Printer. 

We  back  up  the  6800  system  with  low-cost  software, 
including  4K  and  8K  BASIC. 

Compare  the  value  you  get  with  our  computer  and  peripher- 
als before  you  buy.  We  think  you'll  find  that  SWTPC  gives  you 
more  for  your  money  in  every  way. 


Enclosed  is: 

  $995  for  the  Dual  Minifloppy 

$i25for  the  CT-64  Terminal 
for  the  CT-VM  Monitor 
5  for  the  4K  6800  Computer 


$250  for  the  PR-40  Line  Printer 
$79.50  for  AC-30  Cassette  Interface 
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You  can  now  have  the  industry's 
finest  microcomputer 
with  that  all-important 
disk  drive 


YOU  CAN  GET  THAT 
ALL-IMPORTANT  SOFTWARE, 
TOO 

Loading  your  programs  and  files 
will  take  you  only  a  few  seconds  with 
the  new  Cromemco  Z-2D  computer. 

You  can  load  fast  because  the 
Z-2D  comes  equipped  with  a  5" 
floppy  disk  drive  and  controller.  Each 
diskette  will  store  up  to  92  kilobytes. 

Diskettes  will  also  store  your  pro- 
grams inexpensively — much  more  so 
than  with  ROMs.  And  ever  so  much 
more  conveniently  than  with  cas- 
settes or  paper  tape. 

The  Z-2D  itself  is  our  fast,  rugged, 
professional-grade  Z-2  computer 
equipped  with  disk  drive  and  con- 
troller. You  can  get  the  Z-2D  with 
either  single  or  dual  drives  (dual 
shown  in  photo). 

CROMEMCO  HAS  THE 
SOFTWARE 

You  can  rely  on  this:  Cromemco 
is  committed  to  supplying  quality 
software  support. 

For  example,  here's  what's  now 
available  for  our  Z-2D  users: 
CROMEMCO  FORTRAN  IV  COM- 
PILER: a  well-developed  and  power- 
ful FORTRAN  that's  ideal  for  scien- 
tific use.  Produces  optimized,  relo- 
catable Z-80  object  code. 
CROMEMCO  16K  DISK  BASIC:  a 
powerful  pre-compiling  interpreter 
with  14-digit  precision  and  powerful 
I/O  handling  capabilities.  Particularly 
suited  to  business  applications. 
CROMEMCO  Z-80  ASSEMBLER:  a 
macro-assembler  that  produces  relo- 
catable object  code.  Uses  standard 
Z-80  mnemonics. 


The  professional- 
grade  microcomputer 
for  professionals 


ADVANCED  CONTROLLER  CARD 

The  new  Z-2D  is  a  professional 
system  that  gives  you  professional 
performance. 

In  the  Z-2D  you  get  our  well- 
known  4-MHz  CPU  card,  the  proven 
Z-2  chassis  with  21 -slot  motherboard 
and  30-amp  power  supply  that  can 
handle  21  cards  and  dual  floppy 
drives  with  ease. 

Then  there's  our  new  disk  con- 
troller card  with  special  features: 

•  Capability  to  handle  up  to  4 
disk  drives 

•  A  disk  bootstrap  Monitor  in  a 
1K  2708  PROM 

•  An  RS-232  serial  interface  for 
interfacing  your  CRT  terminal 
or  teletype 

•  LSI  disk  controller  circuitry 


Z-2  USERS: 

Your  Z-2  was  designed  with  the  future 
in  mind.  It  can  be  easily  retrofitted 
with  everything  needed  to  convert  to 
a  Z-2D.  Only  $935  kit;  or  $1135  for 
assembled  retrofit  package. 


Cromemco 

incorpo  rated 


Shown  with  optional 
bench  cabinet 


We're  able  to  put  all  of  this  in- 
cluding a  UART  for  the  CRT  interface 
on  just  one  card  because  we've  taken 
the  forward  step  of  using  LSI  con- 
troller circuitry. 

STORE/ FACTORY 

Contact  your  computer  store  or 
Cromemco  factory  now  about  the 
Z-2D.  It's  a  real  workhorse  that  you 
can  put  to  professional  or  OEM  use 
now. 

Kit:  Z-2D  with  1  disk  drive 

(Model  Z2D-K)  $1495. 

Assembled:  Z-2D  fully  assembled 

and  tested  (Model  Z2D-W)  $2095. 

Additional  disk  drive 

(Model  Z2D-FDD)   $495. 

SOFTWARE 

(On  standard  IBM-format 
soft-sectored  mini  diskettes) 

16K  BASIC  (Model  FDB-S)  $95 

FORTRAN  IV  (Model  FDF-S)  $95 

Z-80  Assembler  (Model  FDA-S)  $95 


NOVEMBER  1977 


Specialists  in  computers  and  peripherals 
2400  CHARLESTON  RD.,  MOUNTAIN  VIEW,  CA  94043  •  (415)  964-7400 
CIRCLE  INQUIRY  NO.  12 


INTERFACE  AGE  1 

f 


VOL.2, ISSUE  12 


NOVEMBER  1977 


nuicniwLC  aaz 


How  People  and 
Computers  Map 
Space 


COVER  STORY 

This  month's  cover  and 
cover  story  could  be  also 
entitled  "Ellis  Through  the 
Looking  Glass."  The  design 
and  photography  are  the 
work  of  the  author  and  his 
brother.  The  composition 
graphically  depicts  the 
point  of  the  "Point 
Humans"  theory.  It  also  of- 
fers a  clue  to  the  puzzle  in 
Figure  4  on  Page  45.  In  the 
December  issue  Ellis 
Cooper  will  give  the  readers 
the  solution  to  the  puzzle. 
Watch  for  it  in  the  "Letters" 
section. 
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Talk  to  our  Computer... 
and  it  will  talk  back! 


(Plainly  speaking,  it's  only  from  the  Digital  Group.) 


Now,  your  Digital  Group  computer  becomes  more 
than  a  silent  partner  You  can  vocally  command 
your  computer ...  it  will  listen . . ,  and  it  will  talk  back 
to  you.  How?  With  the  introduction  of  the  exciting 
new  Digital  Group/Votrax  Voice  Synthesizer. 

All  this  is  possible  because  the  Digital  Group/Votraj^ 
Voice  Synthesizer  has  an  unlimited  vocabulary 
64  "human  sounds"  that  can  be  combined^Bre 
combined  to  form  words  and  language^! 
your  own  computer  glibly  spouting  E^fl  latin, 
Spanish,  Russian,  Japanese  and  too 
average  English  words  require  om  o< 
memory!  ^^Bf^^^m^^ 


Programming  the  D| 

The  Digital  Groupp™rri 
supplied  witty^BsBjH 
sofiware  whim  wilH5£ 
Assembler  rl%fcjj^  i  ill 

included. 


ion  aiWlfljjagJ 


We  have  additional  software  a99S*^[e  at  nomingB 

cost: 

•  "Talking  Basic"  —  $10.  MAXI -Basic  outpff 
converted  to  English* 

•  "Talking  CW,T  —  $10.  For  impressing  your 
HAM  buddies.  Requires  the  forthcoming 
HAM  interface  card. 

•  "Latin  and  Spanish  Talking"  —  $10.  Hear  the 
computer  repeat  letters  and  words  typed  in 
Latin  or  Spanish. 

•  Demonstration  Tape  —  $5.  A  sample  of 
audio  tape  and  a  complete  explanation  of 
the  system. 

Bonus:  A  basic  input  circuit  is  included  that  may 
be  programmed  to  understand  a  small  vocabulary  of 
voice  commands. 


Unlimited  Applications 


these  possibilities: 


ie  blind,  with  the  Voice 
Ite^ting  a  CRT  display 

Input  and  output  of 
iuva^S  where  light  would 


pint  terminals  Jg^^gy 
\M  radio  repeater  telemetry  systems 
Jdent  lXgua$£pronu notation  learning 


S^bDly,  Nj«s»Duld  be  shouting  this  one.  The 
pPf|fl^G^^^otrax  Voice  Synthesizer,  with  all  its 
>  capmij|fip?Ts  only  $495  kit  or  $595  assembled  and 
tesMlQfit's  language  anybody  can  understand, 

O.K.,  you've  listened  briefly  to  what  we  have  to  say 
about  the  new  Digital  Group/Votrax  Voice 
Synthesizer.  But  we  can  keep  right  on  talking!  Write 
or  call  today  for  all  the  details  —  music  to  your  ears. 


po  box 6528  denver,  Colorado  80206  (303)  777-7133 
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The  Hardware... 


The  H8  is  a  powerful  8-bit  computer  featuring  a  pre-assembled 
CPU  based  on  the  popular  8080A  microprocessor.  Other 
features  include  an  "intelligent"  front  panel  with  9-digit  display 
and  keyboard,  built-in  extended  ROM  monitor  to  control  unit 
operation,  and  a  built-in  speaker  to  provide  audible  feedback 
during  keyboard  data  entry.  Features  the  exclusive  Heath 
50-pln  bus  and  includes  Heath  software  (BASIC,  assembler, 
editor  and  debug.) 

The  H11  is  our  top-of-the-line  computer.  Featuring  the  fully 
assembled  and  tested  16-bit  DEC  LSI-11  CPU,theH11  is 
capable  of  full  memory  expansion.  Other  features  include 
4096  x  16  read/write  MOS  semi-conductor  memory  and 
optional  memory  and  interfaces  to  give  you  all  the  computing 
power  you'll  ever  need! 

The  H9  offers  a  sleek  12"  CRT  terminal  which  interfaces  with 
both  the  H8  and  H11  computers.  The  unit  features  an  ASCII 
keyboard,  long  and  short  form  displays,  auto-scrolling,  and 
plot  and  erase  modes  of  operation.  The  H9  can  be  used  with 
any  computer  in  dedicated  stand-alone  applications  or  in 
time-sharing  systems. 

For  mass  storage,  add  the  H10  to  your  system.  This  reliable 
paper  tape  reader/ punch  features  maximum  50  cps  read  rate 
and  10  cps  punch  speed.  Independent  read  and  punch 
functions  mean  maximum  flexibility  and  the  H10's  copy  mode 
makes  tape  duplications  a  simple  matter. 
For  hard  copy,  add  the  H36/LA36  DEC  Writer  II.  This  terminal 
features  7  x  7  dot  matrix  print  head,  switchable  1 0, 1 5  and  30 
cps  printing  speeds,  full  upper  and  lower  case  ASCII  keyboard, 
full  or  half  duplex  operation  and  20  mA  loop  interface.  H36  is 
the  ideal  choice  for  the  professional  touch  in  your  system! 
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Powerful  Computers  from  Heath ! 


The  Software... 


When  it  comes  right  down  to  it,  your  computer  is  really  only  as 
good  as  its  software.  That's  why  Heath  has  gone  to  such  great 
lengths  to  provide  our  computers  with  quality  software 
packages. 

H8  comes  complete  with  systems  software  for  BASIC;  HASL-8, 
a  2-pass  absolute  assembler;  TED-8,  a  line  oriented  text 
editor;  and  BUG-8,  a  powerful  terminal  console  debug  pro- 
gram. Moving  up  to  the  H1 1  you'll  find  that  this  computer 
comes  complete  with  Digital  Equipment  Corporation's  (DEC) 
powerful  PDP-11  software,  including  BASIC  and  DEC'S  FOCAL, 
PAL-11S  assembler,  editor,  linker  and  a  variety  of  utility 
programs. 


The  Support... 


Still  learning  about  computers?  No  problem.  Heath's  excellent 
assembly  manuals  and  checkout  procedures  will  help  you  get 
your  system  up  and  running  fast.  And  when  you're  ready  to 
learn  BASIC,  our  excellent  EC-1 1 00  BASIC  Programming 
Course  will  teach  you  the  fundamentals  and  expand  your 
knowledge  to  the  point  where  you'll  be  able  to  create  your 
own  unique  programs  and  problem  solutions.  Finally,  if  you're 
interested  in  the  electronics  of  microprocessors,  the  EE-3401/ 
ET-3400  Microprocessor  Course  and  Trainer  will  give  you  a 
thorough  working  knowledge  of  application,  operation, 
interfacing  and  programming  along  with  valuable  "hands-on" 
experience.  With  this  kind  of  support  from  assembly  to 
completed  system  it's  easy  to  see  why  with  Heath,  YOU'RE 
the  computer  expert! 


FREE! 

HEATH  KIT 
CATALOG 

Our  new  free  Heathkit  Catalog 
describes  nearly  400  exciting 
kits  plus  other  Heath-recom- 
mended products.  You'll  find 
everything  from  greenhouses  to 
engine  analyzers  and  color  TV's. 
All  your  electronics  needs  at 
money-saving  prices  from  Heath. 


Heath  Company,  Dept.  343-350,  Benton  Harbor,  Ml  49022 
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Heath  can  help  you 
become  a  computer  expert ! 

EC-1100  BASIC  Programming  selMnstructional  course.  Fea- 
tures programmed  instruction  text,  experiments  and  demon- 
strations to  give  you  a  thorough  knowledge  of  BASIC  and 
its  programming  techniques  $29.95 

EE-3401  Course  teaches  you  how  microprocessors  operate 
and  how  to  design  with  them.  The  course  covers  machine 
language  programming,  hardware,  I/O  interfacing  and  much 
more  $89.95 

ET-3400  Microprocessor  Trainer.  Features  the  popular  6800 
MPU  and  provides  the  platform  for  EE-3401's  interesting  ex- 
periments and  further  provides  breadboarding  capability  so 
that  you  can  do  your  own  prototyping  and  design  . .  .$189.95 

Prices  are  malt  order  net  F.Q.ii*,  Benton  Harbor,  Michigan. 
Prices  and  specifications  subject  to  change  without  notice* 


Schlumfoerger 


Heath  Company  Dept.  343-350, 
Benton  Harbor,  Ml  49022 


Please  send  me  my  free  Heathkit  Catalog. 
I  am  not  on  your  mailing  list. 


Name_ 


Add  ress_ 


City- 


_  State_ 
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For  decades  the  computer  has  borne  the  cognomen  "electronic  brain" 
and  this  name  in  turn  has  influenced  our  thinking  about  the  device  and 
its  functions.  A  mystique  has  grown  around  that  machine,  sometimes  ex- 
pressed in  fear,  othertimes  in  overconfidence  of  its  capabilities.  It  is  only 
brainlike  because  it  is  a  product  of  human  intelligence  seeking  to  under- 
stand itself. 

However,  to  build  an  inorganic  analog  of  the  organic  computer  requires 
understanding  of  each  and  every  level  of  function  exercised  by  the  CPU 
within  our  skulls.  We  must  break  down  every  step  performed  without 
effort  by  people,  steps  that  have  been  learned  so  early  in  life  that  we  are 
unaware  of  the  logic  of  the  performance. 

That  is  the  case  with  character  recognition  and  space  mapping.  People 
and  animals  can  derive  information  from  incomplete  sources.  People  can 
read  sense  into  an  incomplete  text  or  recognize  severely  distorted 
characters.  In  THE  THEORY  OF  POINT  HUMANS,  Ellis  Cooper  describes 
how  a  person  maps  a  space.  By  applying  some  elements  of  this  theory, 
the  designer  can  lead  the  computer  through  the  same  steps  to  achieve 
like  results. 

Music  also  has  been  and  remains  a  unique  product  of  human 
intelligence,  but  the  computer  is  entering  this  domain,  not  so  much  to 
create,  rather  to  assist.  In  A  BYTE  OF  MUSIC  Christopher  Smith  teaches 
you  how  to  enable  your  microprocessor  to  play  the  Classics  and  Darrel  J. 
Van  Buer  in  his  software  article  MOLYPROCESSOR  MUSIC  provides  you 
with  a  system  for  playing,  editing  and  programming. 

Fingerprinting,  another  subject  filled  with  menacing  mystique,  draws 
upon  computer  technology  to  accomplish  its  function,  in  our  inhouse- 
authored  article,  much  of  the  glowering  mystery  is  revealed.  The  com- 
puter here  becomes  criminologist  and  assists  law  enforcement  agencies 
in  protecting  public  weal  while  drastically  reducing  expense  in  time  and 
money. 

Take  a  look  at  the  staff  box  on  page  6.  Many  changes  in  personnel 
have  taken  place:  new  names  are  added,  old  familiars  are  gone.  Roger 
Garrett  and  William  Turner  will  continue  contributing  their  excellent 
articles  while  serving  as  Regional  Editors.  This  is  the  last  month  in  which 
Bob  Stevens  edits  the  Software  Section.  Replacing  him  is  Dr.  Abraham 
Perez  whose  curriculum  vitae  appears  in  the  Software  Editorial.  Read  it 
and  be  impressed.  We  are  awestruck  by  the  quantity  of  education  and 
skills  acquired  in  this  one  man's  lifetime.  We  are  publishing  this  not  to 
boast,  rather  to  advise  our  readers  that  they  can  henceforth  expect  the 
highest  standards  of  professionalism  that  the  engineering  field  can  offer. 

Bob  Stevens  did  a  competent  job,  but  in  technical  journalism  engineer- 
ing degrees  and  skills  alone  are  not  enough.  The  technical  journalist,  like 
all  other  members  of  the  Fourth  Estate,  bears  a  responsibility  beyond  the 
selection  and  preparation  of  articles  for  publication.  He  must  attempt  at 
all  times  to  be  as  objective  as  is  humanly  possible  and  must  sublimate 
his  natural  urges  for  personal  acquisition.  That  is  not  always  easy  since 
journalists  are  never  overpaid,  often  tempted  by  their  story  sources  and 
have  vulnerable  egos.  Evenso,  the  code  of  the  Estate  imposes  this  strict 
discipline  upon  its  members  and  tolerates  no  exceptions.  Harry  Truman 
once  quipped  "If  you  don't  like  the  heat .  .  ."  Everyone  knows  the  rest  of 
the  statement.  — LF.-S. 
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Our  new 
mini/micro 

computer 
printers... 

"the  easy 
ones. " 


Fe 


I 


eat  u  res: 

•  Three  popular  ASCII  input 
configurations 

•  Forty  characters  per  line 

•  Internal  data  storage 

•  Double-width  character 
selection 

•  Power  line  filter 

•  Optional  tally-roll  and/or 
fast  paper  feed 
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EASY  TO  INTERFACE 
The  new  DP-1000  Series  Printer 
family  fits  right  into  most  mini- 
micro  computer  and  modem  ap- 
plications -  thanks  to  three  popular 
ASCII  formats  available  in  four 
different  basic  models. 

Standard  Baud  rates  from  110  to 
2400  Baud,  and  internal  storage 
of  up  to  1  04  characters  (more 
optionally)  with  "hand-shake"  con- 
trol signals,  let  you  pick  from  a 
variety  of  off-the-shelf  configura- 
tions to  fit  your  specific  application. 

EASY  TO  USE 

A  time-proven,  dot  matrix  impact 
printing  element  can  print  64 
alpha-numeric  and  special 
symbols  in  40  characters/line  at 
50  CPS  on  single  or  multiple-copy 
paper  rolls.  Options  such  as  Tally 
Roll  take-up  and  Fast  Paper  Feed, 
make  the  printers  easy  to  fit  point- 
of-sale  and  related  fields. 

Combining  form  and  function,  the 
modern  package  blends  with 
virtually  any  surroundings,  while 

CIRCLE  INQUIRY  NO.  3 


its  flip-top  design  allows  con- 
venient access  for  paper  replace- 
ment and  servicing. 

EASY  ON  BUDGETS 
Best  of  all,  single-unit  prices  for 
the  DP-1000  Series  start  at  under 
$700,  with  substantial  Dealer  and 
OEM  quantity  discounts. 

Want  to  see  a  demonstration  in 
your  office,  or  more  details?  That's 
easy  too.  Just  contact  Ken 
Mathews  at  Anadex ;  9825  DeSoto 
Avenue;  Chatsworth,  CA  91311  ; 
Telephone  (21  3)  998-8010; 
TWX  91 0-494-2761. 
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Dear  Editor: 

I  find  INTERFACE  AGE  one  of  the 
best  publications  in  the  field  and 
you  are  to  be  congratulated  on  a  job 
well  done.  As  a  long  term  electronics 
engineer  (and  now  in  another  field)  I 
grew  up  with  computers  and  can 
remember  the  days  that  I  didn't 
mind  spending  an  hour  balancing 
the  DC  amps  on  an  early  analog 
computer  (does  anyone  else  remem- 
ber them?)  to  get  a  marginal  result. 
In  any  case  since  I  have  been  out  of 
the  direct  EE  field  for  the  past  sev- 
eral years  I  miss  the  use  of  com- 
puter facilities.  As  a  result  I  have  for 
the  past  year-and-a-half  been  watch- 
ing "le  microcomputer  market  very 
closely.  After  20  years  of  experience 
in  project  engineering,  program 
management  and  consulting  in  the 
electronics"  industry  I  felt  sure  the 
helter  skelter  of  this  new  area  would 
have  to  settle  down.  It  has  started 
but  still  has  a  long  way  to  go.  The 
personal  computer  business  has 
one  heck  of  a  potential  which  has 
only  had  the  surface  scratched  and  I 
feel  that  it  is  time  that  the  industry 
should  become  a  little  more  prac- 
tical and  give  a  little  more  con- 
sideration to  the  long  term  aspects. 
To  date  the  industry  seems  to  have 
been  mostly  concerned  with  tech- 
nology for  the  sake  of  technology 
and  one  cannot  question  this,  based 
on  the  advances  during  the  past  years. 

I  would  like  to  run  a  few  things  up 
the  old  flag  pole  that  I  have  not  seen 
addressed  to  any  extent.  I  would  like 
to  present  a  few  analogous  situations: 

1.  When  the  auto  came  into  vogue 
there  were  quite  quickly  more  manu- 
facturers than  you  could  shake  a 
stick  at  but  in  only  a  few  technology 
years  there  were  but  a  few  remaining. 

2.  Ham  radio  started  much  the 
same  as  the  micro  industry  but  then 
CB  came  along  and  American  pro- 
ducers lost  their  bubble  to  Japan. 

3.  The  story  on  calculators,  TV, 
HiFi,  Stereo,  and  radio  is  much  the 
same. 

I  can  well  expect  to  add  the  micro- 
computer to  this  list  (at  least  in  the 
personal  field).  To  date  the  micro- 
industry  caters  to  a  limited  market 
much  like  the  ham  radio  market. 
There  is  in  fact  a  large  market  out 


there  waiting  (just  like  the  CB 
market).  This  untapped  market  sits 
there  and  waits  while  micro  pro- 
ducers fight  about  bus  design,  the 
best  CPU,  and  on  and  on. 

Bus  design,  type  of  CPU  and  so 
on  are  of  no  concern  to  this  large 
group  of  potential  users  who  may 
not  need  but  who  would  buy  com- 
puting facilities  if  they  could  put 
them  to  direct  and  useful  work  or 
play.  One  step  in  the  right  direction 
would  be  to  adopt  an  industry-wide 
conversational  programming  lan- 
guage (such  as  a  standardized 
BASIC)  that  could  easily  be  used  by 
most  and  in  which  all  programs 
could  be  written.  A  good  example  of 
this  would  be  INTERFACE'S  Floppy 
ROM.  The  concept  has  to  be  one  of 
the  best  I  have  seen  but  it  is  in  fact 
only  useful  to  the  guy  who  has  the 
same  equipment  configuration  as 
the  originator.  That  fact  alone  says 
that  this  great  idea  is  only  useful  to 
a  small  percentage  of  your  readers. 
Were  there  a  standard  BASIC  and  a 
Floppy  ROM  in  BASIC  that  everyone 
used  it  would  be  a  really  useful  tool 
to  many  more  folks.  In  my  case  I 
could  find  a  use  (with  some  modifi- 
cation) of  the  September  Floppy 
ROM  but  I  would  never  buy  the 
Model  T  system  that  it  could  run  on. 
On  top  of  that  my  kids  didn't  even 
enjoy  listening  to  it. 

In  short,  what  I  am  trying  to  say  is 
that  the  industry  should  get  on  the 
stick  and  establish  a  standard  pro- 
gram language  that  is  easily  useable 
by  as  many  as  possible  (I  would  rec- 
ommend a  standardized  BASIC).  The 
industry  should  give  thanks  to  the 
computer  hams  that  got  it  started  but 
should  recognize  the  fact  that  these 
folks  cannot  keep  them  in  business. 
The  buyer  of  micro  proaucts  should 
realize  that  many  of  the  current 
sellers  of  gear  (especially  those  just 
selling  boards)  are  not  likely  to  be 
here  a  year  or  two  from  today.  Many 
of  these  operations  have  little  to  of- 
fer other  than  the  fact  that  they  have 
taken  semiconductor  manufacturers' 
applications  literature  and  set  up  a 
garage  type  operation. 

In  closing  I  would  like  to  comple- 
ment those  computer  hams  that 
bought   those   first  off-the-line 


systems  and  helped  get  this  new  in- 
dustry on  its  feet.  I  would  only  hope 
that  these  folks  have  enjoyed,  learned 
from  and  found  good  use  for  their  sys- 
tems since  as  we  all  know  prices  are 
going  down  every  month.  I  would  only 
hope  that  those  in  the  industry  will 
take  advantage  of  their  capabilities 
and  hit  the  real  market  before  they 
give  it  away  to  non-US  companies. 

G.  W.  Stomberg 
Las  Cruces,  NM 

Right  now  the  reply  is  brief  because 
we  don't  want  to  give  away  a  coming 
surprise.  Thanks,  and  hang  in  there! 

—Editor 


Dear  Editor: 

I  am  a  new  subscriber  and  I  like 
your  magazine  very  much.  However, 
many  of  your  articles  are  almost  un- 
intelligible due  to  the  large  numbers 
of  abbreviations  used  within.  I  know 
a  good  bit  about  computers,  but  still 
some  of  the  articles  sound  like  this: 
"Hexco  has  just  brought  out  a  new 
7734z  that  makes  all  previous  7777 
z's  obsolete  due  to  its  new  ASDF 
generator,  which  makes  better  use 
of  the  ROM,  PROM,  FRIP,  DRIP  and 
DRAT  functions  on  the  MOS."  To 
someone  who  doesnjt  know  all  the 
abbreviations,  such  articles  are  diffi- 
cult to  read.  I  feel  that  they  would  be 
easier  to  understand  if  a  listing  of 
abbreviations  used  in  the  magazine 
were  included  somewhere  in  the 
magazine,  along  with  the  meanings 
of  these  abbreviations.  Such  a 
listing  would  probably  take  up  only  a 
few  square  inches  of  space. 

Also,  I  think  that  a  computer 
basics  column  would  be  very  helpful 
to  readers  just  getting  into  com- 
puters. For  example,  one  month's 
column  could  deal  with  computer 
logic  and  another  month's  column 
might  discuss  printers,  or  floppies, 
or  busses,  or  almost  anything. 

Jim  Angel 
Baden,  PA 

/  suggest  you  i  est  in  an  electronics 
and  microcomputer  dictionary.  We 
couldn't  prepare  a  page  of  this 
magazine  without  one        — Editor 
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WANTS  MORE  APL 

Dear  Editor: 

My  brother  is  subscribed  to  your 
magazine  in  America  and  when  he 
finishes  reading  it  he  normally 
sends  it  to  me.  I  must  admit  that  I 
enjoy  reading  it,  but  to  an  absolute 
beginner,  80%  of  it  seems  illegible, 
e.g.  I  have  no  idea  what  CRT  or  TTY 
stands  for.  Anyhow  I  must  ask  you 
for  a  favor,  i.e.  that  you  should  send 
this  postcard  to  one  of  your  readers 
whose  letter  appeared  in  your 
magazine.  His  name  is  Phillip  Apley, 
Amherst,  MA,  whose  exact  address 
didn't  appear  at  the  foot  of  his  letter 
so  I  can't  send  him  this  postcard 
directly.  His  letter  was  about  APL  if 
it  helps.  Thanking  you  in  anticipa- 
tion: B.  Finkelstien. 

Dear  Phillip: 

I  read  your  letter  in  INTERFACE 
AGE  (March,  1977)  and  being  an  APL 
freak,  I  decided  to  answer  you.  I  only 
come  into  contact  with  an  APL 
system  when  I  go  to  Bar-Man  Univer- 
sity. They  have  an  APL  SV  there  run- 
ning on  an  IBM  360/370  (I  think!)  and 
\  go  down  there  whenever  I  wish  to 
enter  a  program  into  my  number,  or 
whenever  I  wish  to  play  games.  The 
I/O  isviaaselectric  typewriter  which 
has  a  printing  ratio  of  about  6  to  10. 1 
have  as  yet  no  micro/minicomputer 
equipment  but  I  have  been  intrigued 
by  the  idea  of  haviwg  an  APL  system 
based  on  a  mini/microcomputer.  Of 
course,  there  is  the  IBM  5100  com- 
puter that  has  APL/BASIC  on  the 
same  machine,  but  I  have  the  unfor- 
tunate feeling  that  that  is  out  of  my 
price  range.  I'm  afraid  that  I  don't 
really  have  much  idea  of  micro/mini- 
computers and  since  I'm  looking  for 
a  REALLY  cheap  system,  I  was  toy- 
ing with  the  idea  of  using  an  ASCII 
keyboard  and  a  pixie-converter  with 
my  T.V.  set.  (Incidentally,  could  you 
please  find  out  what  wave  lengths 
are  channels  2-6  on,  as  in  Israel  we 
only  have  one  channel!)  So  could 
you  tell  me  if  the  aforementioned 
combination  would  save  me  buying 
aterminal  and  monitor? 

My  address  is  on  the  back  of  the 
card.  Please  write  soon  and  when 
you  do  write,  give  me  your  precise 
address  as  well  as  the  computer 
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system  that  you  have  at  home.  Do 
you  have  any  interesting  games  that 
I  could  play  in  APL,  if  so  try  and  send 
the  programm  listings  if  it's  not  too 
much  trouble.  If  it  is  then  just  give 
me  the  algorithm. Thanks  again! ! 

Bennie  Finkelstien 
PetachTikva,  Israel 

We  have  forwarded  a  copy  of  your 
postcard  to  Phillip  Apley.  Hope  you 
two  can  get  some  correspondence 
going.  —Editor 

BUG 

Dear  Editor: 

It  appears  that  there  is  a  typo- 
graphical error  in  your  article  on  the 
TRS-80  Microcomputer  System  (p. 
62,  Sept.  1977).  If  each  cell  is  divided 
into  a  2x3  graphic  character  than 
the  SET  (x,y)  instruction  should  be 
(x  =  0-127,  y  =  0-47).  "y"  is  16  lines 
times  3  sections  per  line. 

Philip  L.  Edelsberg 
Software  Systems  Analyst 
Chrysler  Corporation 
Sterling  Defense  Div. 

Warren,  Ml 

Thanks  for  catching  it.  —Editor 

SOFTWARE  BUG 

Dear  Editor: 

The  patch  published  in  August  to 
correct  the  "X"  command  for 
EXMON-6800  does  just  that.  How- 
ever, it  creates  problems  with  the 
"F"  and  "D"  commands.  The  patch  I 
have  had  success  with  follows: 

1EEA  7E  1F  84 

1F84  C1  58 

1F86  27  03 

1F88  7E  E0  C8 

1F8B  08 

1F8C  7E  E0  C8 

1E6C  C1  43 

1E76  C1  41 

William  Schartz 
St.  Louis,  MO 


Dear  Editor: 

I  just  received  two  copies  of  your 
magazine  from  a  friend  of  mine.  I 
must  admit  I  never  heard  of  INTER- 
FACE AGE  until  then.  (A  little  adver- 
tising wouldn't  hurt.)  However,  I  am 
sure  I  will  be  hearing  much  in  the 


future  because  you  have  the  mak- 
ings of  a  great  computer  magazine. 

I  would  like  to  see  a  Floppy  ROM 
that  has  4K  BASIC  for  an  8080  base 
system. 

Also  your  Hardware  Feature  that 
examined  the  S-100  bus  structure 
was  great.  It  was  the  first  time  I  ever 
saw  the  S-100  bus  described  com- 
pletely. 

Even  though  I  work  at  Fairchild 
where  we  make  the  F8's  I'm  design- 
ing my  own  8080  base  system  which 
brings  me  to  my  last  point.  I  would 
like  to  see  other  things  in  your 
magazine  besides  disc  interfaces, 
simulators,  etc.  I'd  like  to  see  some 
simple  but  expandable  computer 
systems  using  the  8080,  6800  and 
other  microprocessors. 

How  about  an  article  on  how  to 
take  some  2102  RAMs  and  building 
your  own  2  or  4  or  8K  RAM?  How 
about  some  video  terminal  circuits? 

Keep  up  the  good  work  and  thank 
you  for  your  time. 

Joseph  Cacciatore 
Poughkeepsie,  NY 

Readers,  how  about  taking  up  the 
suggestion  in  this  chap's  last  para- 
graph? —Editor 

Dear  Editor: 

I  recently  got  a  KIM  1  computer. 
One  of  the  first  things  I  put  in  it  was 
the  clock  program  on  page  36  of  the 
KIM  1  Sidereal/Solar  Clock  article 
appearing  in  the  August  issue.  It  un- 
fortunately did  not  work  as  it  stop- 
ped at  midnight  (2400)  when  set  for 
24-hour  operation.  I  did  not  try  to 
make  it  run  with  12-hour  operation. 

After  several  days  of  trying,  I 
found  that  if  I  changed  the  BEQ  (f 
064)  starting  at  address  024A  to  JMP 
(4C  00  02),  it  would  then  run  con- 
tinuously. 

Donald  J.  Johnson 
Carlsbad,  CA 

Thanks  for  sharing  this  with  our 
readers.  —Editor 
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Dear  Editor: 

Re:  Floppy-ROM.  BRAVO!  Receiv- 
ed May  issue  today,  and  loaded  up 
the  Floppy-ROM  to  my  SWTPC  com- 
puter, via  transcription  to  cassette 
and  reading  via  AC-30  interface. 
Beautiful.  Have  been  using  this  ver- 
sion of  RKU's  BASIC  for  an  engi- 
neering application  —  a  distillation 
calculation.  Was  able  to  load  up  this 
BASIC  program  with  no  trouble. 

Have  a  118  character  terminal; 
you  may  wish  to  pass  on  that  length 
of  the  line  formed  by  the  BASIC  can 
be  changed  from  88  characters  to 
whatever,  by  changing  location 
$0D15  from  $30  to  the  line  length,  in 
my  case  $76. 1  have  about  2  hours  in- 
vested in  this  information! 

G.  Treune 
Lewiston,  NY 

Dear  Editor: 

Congratulations  on  your  fine 
"Floppy-ROM"  effort.  In  my  thinking 
it  is  quite  an  accomplishment  and  I 
would  like  to  send  my  thoughts. 

In  order  to  test  your  new  idea 
among  a  large  group  of  enthusiasts, 
you  naturally  chose  one  of  the 
largest  groups  of  users  —  those 
with  a  6800  and  with  the  ability  to 
read  data  in  the  "Kansas  City"  for- 
mat. Probably  SWTP  owners  are  the 
largest  subset  of  this  group. 

This  should  give  you  plenty  of 
feedback  from  a  group  with  the  least 
need  for  a  4K  BASIC.  It  is  ironic  that 
the  people  who  can  most  easily  read 
your  record  already  have  readily 
available  a  4K  BASIC,  8K  BASIC, 
Text  Editor,  Assembler,  etc. 

I  own  an  MOS  Technology  KIM-1 
System  based  on  the  6502.  I'd  love 
to  have  a  4K  BASIC  published  in 
your  magazine.  I'd  even  be  willing  to 
key  it  into  my  computer  the  first 
time,  after  which  I  could  make  my 
own  tape.  But  I  understand  that 
there  probably  aren't  enough  KIM 
owners  reading  INTERFACE  AGE  to 
justify  the  effort  for  you. 

So  my  conclusion  is  one  of  mixed 
feelings.  Your  4K  BASIC  is  a  great 
idea  but  no  one  who  can  use  it  really 
needs  it,  and  no  one  who  really 
needs  it  can  use  it. 

R.W.Eyler 
Ann  Arbor,  Ml 


Dear  Editor: 

My  first  experiment  was  to  dub, 
four  times  directly  from  the  Floppy- 
ROM  to  a  Scotch  "Master  Tape  60." 
This  was  done  in  our  production 
studio  at  Radio  Station  WTTF. 

Turntable:  Rek-O-kut  L-34;  Tone 
arm:  Gates;  Stilas:  Shure  M44-7; 
Preamp:  Ramko-SP-8;  Audio  Con- 
sole: Spotmaster  4  BEM-50;  Cas- 
sette machine:  Sony  TC-180;  Pro- 
duction equipment  characteristics: 
tone  arm  adjusted  to  4  grams,  turn- 
table speed  within  .5%,  preamp 
phase  corrected  for  vertical  noise. 
System  frequence  response  ±  1  dB 
from  50  Hz  to  15,000  Hz.  Hum  and 
noise  better  than  -60dB. 

INTERFACE  AGE  and  the  Floppy- 
ROM  arrived  in  good  condition  (bet- 
ter than  usual).  I  noted  that  the 
record  was  cut  at  a  level  which 
allowed  all  controls  to  be  adjusted 
to  midrange  for  OVU.  (Both  the  con- 
sole and  cassette  are  metered). 

My  computer  system  includes: 
SWTP  6800  with  12k  RAM.  AC-30 
cassette  interface  and  two  Sanyo 
machines.  CT  1204  terminal  and 
Shabaden  monitor. 

All  four  cuts,  recorded  on  cas- 
sette, loaded  into  my  6800  flawlessly 
and  no  adjustment  ot  the  AC-30  was 
found  necessary. 

My  second  experiment  was  an  at- 
tempt to  load  directly  from  my 
Panasonic  component  stereo  sys- 
tem into  the  AC-30. 1  was  successful 
on  the  5th  and  6th  tries.  I  first  tried 
to  load  from  the  speaker  jack  but 
found  too  much  noise  at  low  output 
level.  Rather  than  pad  the  output 
from  the  speaker  jack,  I  tried  one 
side  of  the  stereo  headphone  jack. 
By  cutting  the  base  all  the  way  and 
boosting  the  trebel  3A,  I  obtained  a 
clean  load.  Unfortunately,  I  had  to 
run  the  speaker  level  very  high 
which  brought  my  next  door  neigh- 
bor on  the  run.  My  neighbor  is  the 
chief  programmerat  a  local  machine 
company  who  had  never  heard  of  a 
personal  computer.  I've  owned  my 
own  system  for  six  months  now  and 
for  some  unknown  reason  had  never 
mentioned  it  to  him.  Well,  after 
spending  the  day  with  my  system, 
he  is  really  hooked  and  you  have  a 


new  subscriber.  I  guess  it  pays  to 
advertise,  so  send  a  copy  of  the 
Floppy-ROM  to  your  local  radio  sta- 
tion. 

On  my  third  attempt  to  adjust  my 
Panasonic  I  put  a  scratch  across  the 
calibration  track.  This  causes  a 
drop-out  on  every  revolution.  For- 
tunately the  BASIC  is  still  intact. 
Under  the  best  of  conditions  the 
Floppy-ROM  worked  flawlessly. 

Feel  free  to  send  a  6800  program 
on  Floppy-ROM  along  with  the 
magazine  anytime.  Thanks  for  the 
4K  BASIC  and  good  luck. 

Richard  Wright 
Tiffin, Ohio 

Dear  Editor: 

I  had  no  problem  loading  the 
record  (via  cassette)  and  getting  the 
binary  loader  into  memory,  since  I 
have  a  MIKBUG-compatible  loader. 
However,  since  I  didn't  have  a 
MIKBUG  listing,  most  of  your 
MIKBUG  calls  in  the  loader  were  a 
mystery  to  me.  After  awhile  \  ftgured 
out  the  format  and  wrote  my  own 
loader.  I  was  then  able  to  read  in 
BASIC. 

I  then  wrote  a  small  program  to 
display  all  the  bytes  containing  AO, 
E0  or  E1  to  find  all  the  MIKBUG  calls 
and  stack  references,  which  I  pro- 
ceeded to  patch  for  my  own  system. 
Two  MIKBUG  calls  (E0BF  and  E0C8) 
were  new  to  me;  after  asking  around 
at  work  I  was  able  to  get  a  MIKBUG 
listing  which  solved  my  problems.  I 
also  discovered  that  by  modifying 
locations  44-45  I  could  tell  BASIC 
where  I  wanted  it  to  think  my 
memory  stopped;  this  allows  me  to 
keep  my  operating  system  resident 
in  high  memory. 

I  think  the  Floppy-ROM  is  a  great 
way  to  distribute  software  in 
computer-hobbyist  magazines  - 
sure  can't  complain  about  getting 
BASIC  for  $1.50  (though  it  would  be 
nice  if  it  had  string  capabilities . . .) 

In  the  future,  please  provide  a  lit- 
tle more  documentation.  For  exam- 
ple, in  the  present  issue  (May,  1977) 
your  BILOAD  program  is  completely 
uncommented  (page  33).  And  simply 
telling  users  that  don't  have 
MIKBUG  that  they'll  have  to  do  a  lot 
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of  patching  isn't  much  help  when 
you  don't  even  list  the  routines  in 
MIKBUG  that  are  called  and  what 
they  are  supposed  to  do.  I  was  just 
lucky  to  get  hold  of  a  MIKBUG 
listing  or  my  BASIC  would  not  be 
working.  Finally,  there  was  no  infor- 
mation on  the  "USER"  function 
(page  52)  —  what  are  the  register 
and  calling  conventions?  I  had 
enough  fun  getting  LOAD  and  SAVE 
to  work  with  my  cassette  system 
(the  commands  have  circular  defini- 
tions in  the  article). 

Good  first  try  though;  you  seem  to 
have  the  bugs  out  of  the  record- 
pressing  end  of  things. 

Tom  Crosley 
Sunnyvale,  CA 

Dear  Editor: 

I  had  generally  good  luck  with  the 
6800  BASIC  "Floppy-ROM."  The  pro- 
gram loaded  the  first  time  as  well  as 
I  was  ever  able  to  get  it  to  load. 
There  appears  to  have  been  a  defect 
in  the  header  for  the  data  block 
0B00-0BFF  on  my  record,  and  this 
particular  block  would  never  load,  so 
it  was  entered  by  hand.  Everything 
else,  including  the  test  patterns  and 
the  rest  of  the  program  loaded  the 
first  time  I  tried. 

Using  a  block  length  of  256  bytes 
is  too  long.  It  makes  for  too  much 
lost  data  when  there  is  a  problem,  or 
too  much  data  to  search  through 
when  there  i  s  a  load  error  that  has  to 
be  corrected  by  hand.  A  block  length 
of  16,  32,  or  64  bytes  would  be  more 
appropriate. 

Since  I  had  to  write  my  own 
loader,  a  discussion  of  your  binary 
block  format  would  have  also  been 
nice. 

If  you  are  going  to  release  soft- 
ware into  the  public  domain,  it 
would  be  nice  to  also  provide  some 
documentation  on  the  program, 
such  as  the  location  of  the  I/O  sub- 
routine calls,  and  other  calls  exter- 
nal to  the  program.  Better  yet  would 
be  following  the  software  design 
conventions  as  discussed  by  Tom 
Pittman  in  a  recent  issue  of  "Dr. 
Dobb's."  I  realize  that  SWTPC  is  not 
in  the  business  of  writing  software 
for  other  manufacturers'  machine, 
but  you  can  always  hope  for  better 
software  and  documentation. 

Graham  Haddock 
Hayward,  CA 


Dear  Editor: 

Love  the  idea  —  it  occurred  to  me 
when  Byte  first  published  their 
"Paperbyte"  proposal.  Tried  it  and 
got  good  'scope  waveforms  using  a 
Shure  V-15/SME  arm  wired  for  mono 
—  my  systems  are  homebrew  SC/MP 


RCA's  new  low-cost  Video  Interface 
Processor  lets  you  create  and  play 
video  games,  generate  graphics,  and 
develop  microprocessor  control 
functions.  And  it's  just  $275.* 

Here  is  an  elegant  computer-on-a- 
card.  Compact.  Clean.  Uncluttered. 
Yet  powerful.  And  the  whole  idea 
behind  it  is  fun.  For  the  most  serious 
hobbyist  or  any  member  of  the  f ami  ly 
who  can  get  into  the  challenge,  en- 
tertainment and  education  it  offers. 

The  COSMAC  VI P  i  s  easy  to 
program.  And  has  its  own  interpretive 
language  to  make  programs  simple  to 
create. 

The  VIP  is  supplied  in  kit  form,  with 
a  cookbook  written  by  hobbyists  for 
hobbyists.  It  contains  complete  in- 
structions for  assembly,  set-up  and 


and  an  Altair  8800b  so  am  looking 
forward  to  the  next  (8080)  offering 
which  I  will  try  to  load  into  my  Altair. 
Happy  (digital)  recording. 

R.  Patterson 
Montreal,  Quebec 


operation.  And  it  includes  programs 
for  twenty  games.  Some  strictly  fun. 
Some  educational.  All  ready  to  load 
and  record  into  your  cassette. 

Then  all  you  have  to  do  is  hook  your 
VIP  up  to  a  video  monitor  or  your  B/W 
TV  through  an  rf  modulator. 

The  VI P  computer  kit  is  available 
through  these  Distributors:  American 
Used  Computer  Corporation,  Arrow 
Electronics,  Inc.,  Cramer  Electronics, 
Inc.,  Hamilton-Avnet  Electronics, 
Schweber  Electronics  Corp., 
Semiconductor  Specialists,  Inc.,  and 
Taylor  Electric  Co. 

For  additional  information  write 
RCA  Solid  State,  VIP  Marketing,  Box 
3200,  Somerville,  NJ  08876. 

Suggested  retail  price,  optional  with  Distributors. 


ItCJl 


COSMAC  VIP 

The  computer  you  can  build 
for  the  whole  family  to  enjoy. 
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COULD  YOUR  COMPUTER  SEND 
YOU  TO  PRISON? 

How  can  privacy  protection  be 
built  into  data  processing  systems 
while  still  allowing  a  free  flow  of  in- 
formation? What  is  the  key  to 
understanding  government  regula- 
tions that  inflict  penalties  for 
withholding  certain  data  from  the 
public  yet  provide  strong  measures 
against  the  improper  disclosure  of 
data?  These  and  numerous  other 
questions  will  be  answered  during 
the  briefing,  "Privacy  Regulation: 
Implications  for  the  Business  Com- 
munity," which  will  be  presented  by 
the  Center  for  Management  Develop- 
ment of  American  Management 
Associations,  October  17-19.  The 
meeting  will  be  held  at  the  American 
Hotel  in  New  York  City. 

Co-chairmen  of  the  meeting  will 
be  Alfred  Walker,  Personnel  Man- 
ager, AT&T,  and  Dr.  Alan  Westin, 
Professor  of  Public  Law  and  Govern- 
ment, Columbia  University.  Among 
the  28  speakers  will  be  Edward 
Koch,  New  York  City  Congressman 
and  candidate  for  Mayor;  David 
Linowes,  Chairman,  The  Privacy  Pro- 
tection Study  Commission;  Dr.  G.H. 
Collings,  Jr.,  General  Medical  Direc- 
tor, New  York  Telephone;  Donald 
Dewey,  Program  Manager,  Person- 
nel Information,  IBM;  Christopher 
Heller,  President's  Reorganization 
Project,  Office  of  Management  and 
Budget,  and  Aryeh  Neier,  Executive 
Director,  American  Civil  Liberties 
Union. 

For  registration  and  further  infor- 
mation, contact  American  Manage- 
ment Association,  135  West  50th 
Street,  New  York,  NY  10020,  (212) 
586-8100. 

RCDA 

The  Retail  Computer  Dealer's 
Association  has  now  been  formed 
and  offers  the  following  excellent 
set  of  services  to  the  retail  dealers, 
such  as  group  hospitalization  insur- 
ance plan;  group  life  insurance  plan; 
group  disability  insurance  plan; 
group  retirement  pension  plan  jointly 
administered  by  a  neutral  non-parti- 
cipating third  party  and  the  United 
California  Bank  as  co-trustees. 

Various  specialty  legal  counsels 
will  be  retained  in  the  following 
areas:  corporations,  state  and 
federal  income  tax,  criminal,  civil, 
real  estate,  pensions,  state  and 
federal  estate  tax,  and  insurance  as 
well  as  Certified  Public  Accountant 


on  retainer  and  a  Washington  D.C. 
political  lobby  correspondent  to 
help  establish  non-IBM  national 
data  communications  network  stan- 
dards. 

Our  goal  is  to  establish  hobby  and 
small  business  data  communication 
network  standards  as  RS232-C,  syn- 
chronous and  asynchronous  as  sec- 
ond choice  and  to  organize  a  yearly 


convention,  which  gives  the  oppor- 
tunity to  express  a  block  opinion  on 
various  controversial  issues  like  the 
above. 

Partial  or  "Associate"  member- 
ship dues  are  available  and  only  in- 
clude your  name  or  your  company's 
name  and  address  in  the  database 
directories,  and  free  admittance  for 
two  at  the  national  convention. 


AN  OPEN  LETTER 
TO 

COMPUTER  HOBBYISTS: 


Starting  this  month,  you  will  see  a  slogan  underneath 
our  name.  It  reads  "Publishing  personal  computing  books 
is  our  business. ' '  I  was  tempted  to  add  ' ' .  .  .  Not  a  side- 
line." Look  at  who  publishes  books  now:  short  course 
companies,  instrument  manufacturers  and  general  pub- 
lishers. People  who,  for  the  most  part,  are  interested  in 
something  other  than  hobbyists.  An  editor  for  a  major  pub- 
lishing company  recently  told  me  "I  can  publish  these 
books  on  one  hand  and  do  something  else  with  the  other.  I 
don't  have  to  get  involved  in  their  stuff  myself.' 1  That  kind 
of  "know-it-all"  attitude  on  the  part  of  major  publishers  is 
one  of  the  reasons  I  started  my  own  company.  I  have  been 
interested  in  computers  for  15  years  (I  have  an  Altair 
8800B)  and  have  been  in  publishing  for  nearly  10  years.  I 
don't  treat  book  publishing  or  hobbyists  as  sidelines.  If  you 
have  comments  about  this,  or  if  you  would  like  a  list  of  our 
books,  or  if  you  would  like  to  write  a  book  for  us,  please 
contact  me.  Thank  you. 

"See  us  at  Booth  211 
in  Atlantic  City" 


Merl  Miller 
dilithium  Press 
P.O.  Box  92 

Forest  Grove,  OR  97116 
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These  dues  are  $150  per  year. 

Yearly  full  membership  dues  at 
$500  are  cheap  at  twice  the  price. 
When  you  consider  some  people 
pay  $17,500  and/or  5%  of  their  year- 
ly gross  sales,  just  for  the  privilege 
o1  a  common  advertising  name  with 
other  dealer/franchise  type  com- 
panies, this  is  a  real  bargain.  Dave 
Wells,  the  executive  director,  states, 


"With  all  the  services  RCDA  pro- 
vides we  hope  they  realize  this  and 
take  advantage  of  it.  We  hope  that 
we  can  lower  the  dues  even  more 
once  we  get  more  dealers  enrolled, 
but  right  now  we  have  to  cover  set 
up  costs.  Also,  we  won't  process 
any  inquiries  for  applications  or  fur- 
ther information  unless  they  are  ac- 
companied by  a  $7.50  fee  or  full  pay- 


THE 

ANSWER  BOOKS 
FOR 
HOME 
COMPUTER 
HOBBYISTS— 


HOME  COMPUTERS:  210  QUESTIONS 
AND  ANSWERS 

by  Rich  Didday 

Volume  1 :  Hardware 

This  book  is  for  the  person  with  a 

micro-computer  who  wants  to  get  an 

idea  of  what  it  can  be  like  to  use  it  to 

Vhe  fullest.  $7.95    Summer  77 


Volume  2:  Software 
A  companion  volume  to  the  above 
book,  this  guide  leads  the  new  micro 
owner  through  the  thorny  problems 
surrounding  the  selection  and  use  of 
software.  $6.95    Summer  77 

STEP  BY  STEP  INTRODUCTION  TO 
8080  MICROPROCESSOR  SYSTEMS 

by  James  Melsa  and  David  Conn 
This  is  a  more  advanced  book  which 
will  show  you  how  to  put  together 
what  you've  learned  to  build  systems 
and  applications  that  really  exploit  the 
capabilities  of  your  micro.  $7.95 
Summer  77 


HOME  COMPUTERS:  A  BEGINNER'S 
GLOSSARY  AND  GUIDE 

by  Merl  Miller  and  Charles  Sippl 
This  book  provides  the  fundamental 
knowledge  and  skills  for  the  new 
micro  owner.  Written  in  a  lively  and 
straightforward  style,  it  takes  the 
mystery  out  of  the  basic  mathematical 
and  logical  principles  involved  in 
working  with  computers.  $6.95 
Summer  77 

COMPLETE  STAR  SHIP  SIMULATION 
PROJECT 

by  Roger  Garrett 

This  book,  written  for  fun,  will  make 
you  think.  It  may  amaze  and  frustrate 
you,  but  you  will  find  it  fascinating.  It 
is  the  ultimate  Star  Trek.  Everyone  has 
a  job  and  most  contingencies  are 
thought  of.  It  is  based,  in  part,  on 
Roger  Garrett's  popular  series  of  ar- 
ticles in  INTERFACE  AGE. 

INTRODUCTION  TO  BASIC 

by  Jeffery  B.  Morton 
An  introductory  BASIC  that  covers  all 
the  topics  in  simple,  easy-to-under- 
stand  language.  Nothing  is  left  out, 
everything  is  presented  in  clear,  step- 
by-step  fashion.  This  book  will  make  a 
good  BASIC  programmer  of  any  reader. 

8080  MICROCOMPUTER 
EXPERIMENTS 

by  Howard  Boyet 

This  book  contains  over  55  software, 
hardware,  and  interlacing  experi- 
ments with  enough  theory  to  allow  one 
with  no  previous  micro-processor  or 
computer  experience  to  proceed  to  a 
relatively  advanced  level  of  compe- 
tence. $6.95   Summer  77 
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ment  of  dues  by  check  or  money 
order.  This  whole  concept  is  really  a 
break  for  the  dealer  and  we're  hop- 
ing they  take  full  advantage  of  it!" 
The  address  is,  Retail  Computer 
Dealers'  Association,  P.O.  Box  894, 
Fresno,  CA  93714. 

CALL  FOR  PAPERS 

A  call  for  papers  has  been  issued 
for  the  Eighth  International  Sym- 
posium on  Multiple-Valued  Logic, 
which  will  be  held  May  24-26,  1978, 
in  Chicago.  The  event  is  co- 
sponsored  by  the  IEEE  Computer 
Society,  the  Illinois  Institute  of 
Technology,  the  Office  of  Naval 
Research  and  the  ACM.  Authors  are 
invited  to  submit  original  unpub- 
lished research,  survey,  or  tutorial 
papers  on  the  theory  and  applica- 
tions of  multiple-valued  logic  in  the 
following  areas:  algebraic  and  for- 
mal aspects  of  multiple-valued 
logic;  logic  design  and  switching 
theory;  probabilistic,  variable- 
valued,  and  other  multiple-valued 
systems;  automated  design;  lan- 
guages and  language  processing; 
applications  in  exact  reasoning  to 
knowledge  based  systems;  program- 
ming logic  and  man/machine  sys- 
tems; circuit  implementations; 
philosophic  aspects;  fault  detection 
and  diagnosis,  and  reliable  design; 
applications  in  digital  systems;  and 
other  relevant  topics  of  interest. 

Both  regular  and  short  papers  are 
solicited.  Authors  of  regular  papers 
should  submit  four  copies  of  a 
50-100  word  abstract  as  well  as  a  full 
draft  with  figures  (typed  double- 
spaced  and  not  to  exceed  20  pages). 
Authors  of  short  papers  should  sub- 
mit two  copies  of  a  summary  (no 
more  than  500  words,  typed  double- 
spaced).  All  material  is  due  Decem- 
ber 16,  1977,  and  should  be  mailed 
to  Dr.  Robert  E.  Swartout,  program 
chairman,  Electrical  Engineering 
Department,  West  Virginia  Univers- 
ity, Morgantown,  West  Virginia 
26506;  (304)  293-3880.  An  award  of 
$100  will  be  given  to  the  author  of 
the  best  regular  paper  in  terms  of 
technical  contribution,  clarity,  and 
quality  of  presentation. 
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Nov  2  New  England  Computer  Soci- 
ety will  meet  in  the  cafeteria  of 
the  MITRE  Corp.  at  7:00  P.M. 
Located  on  Route  62  in  Bedford, 
MA.  Contact  Dave  Day  at  (603) 
434-4239  for  details. 

Nov  2  Kitchener  Waterloo  Micro- 
computer Club  will  meet  at  the 
University  of  Waterloo,  Room 
3388,  Engineering  Bldg.  #4, 
University  Ave.,  Waterloo,  On- 
tario, Canada  at  7  P.M. 

Nov  2  Northwest  Computer  Society 
will  meet  in  the  Regional 
Astronomy  Education  Laboratory 
Auditorium,  Room  200  at  7  P.M. 
For  further  details  write:  NCCN, 
Box  242,  Renton,  WA  98055. 

Nov2  The  Valley  ComputerClub  will 
meet  at  the  Harvard  School  at  7 
P.M.  The  Harvard  School  is 
located  at  3700  Coldwater  Can- 
yon, Studio  City,  CA. 

Nov  3  Bay  Area  Microprocessors 
Users  Group  (BAMUG)  will  meet 
in  the  Hayward  ROC  Center, 
26316  Hesperian  Blvd.,  Hayward, 
CA  at  7:30  P.M.  For  further  details 
write  BAMUG,  1211  Santa  Clara 
Avenue,  Alameda,  CA  94501. 

Nov  4  Crescent  City  Computer  Club 
will  hold  its  meeting  at  the  Uni- 
versity of  New  Orleans,  Lakefront 
Campus  at  8  P.M.  Call  Bob  Latham 
at  (504)  722-6321  for  more  details. 

Nov  5  Louisville  Area  Computer 
Club  will  meet  in  the  Speed  Audi- 
torium at  the  University  of  Louis- 
ville at  1:00  P.M.  For  further  infor- 
mation, please  write  Louisville 
Area  Computer  Club,  115  Edge- 
mont  Dr.,  New  Alban,  IN  47150. 

Nov  5  Southern  Nevada  Personal 
Computing  Society  will  meet  at 
Clark  County  Community  Col- 
lege, Las  Vegas,  NV  at  12:00.  For 
further  information  write  SNPCS, 
1405  Lucille  St.,  Las  Vegas,  NV 
89101  or  call  (702)  642-0212. 

Nov  5  The  Computer  Hobbyist  Group, 
will  meet  at  1:00  P.M.  in  Green 
Center,  Room  2.530,  campus  of 
University  of  Texas,  Dallas.  For 
more  information  write:  The  Com- 
puter Hobbyist  Group,  P.O.  Box 
11344,  Grand  Prairie,  TX  75051. 

Nov  5  South  Central  Kansas  Ama- 
teur Computer  Association,  9:00 
A.M.,  Wichita  Public  Library, 
Wichita,  KS.  For  further  informa- 
tion call  Chris  Borger  at  (316) 
265-1120  or  Dave  Rawson,  1825 
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Gary,  Wichita,  KS  67219,  (316) 
744-1629  for  further  details. 

Nov  5  Oklahoma  Computer  Club  will 
hold  its  meeting  at  the  Belle  Aisle 
Library  at  10:00  A.M.  Call  Al  Camp- 
bell at  (405)  842-4933  for  details. 

Nov  5  Milwaukee  Area  Computer 
Club  will  meet  at  1  P.M.  at  the 
Waukesha  County  Technical  In- 
stitute, New  Berlin,  Wl.  Call  (414) 
246-6634  for  further  details. 

Nov  7  Minnesota  Computer  Society 
will  meet  at  the  Brown  Institute, 
Room  51,  3123  E.  Lake  Street, 
Minneapolis,  MN.  For  further  in- 
formation write  this  address. 

Nov  10  Utah  Computer  Association 
will  meet  at  Murray  High  School, 
Rm  154,  5440  S.  State  St.,  Salt 
Lake  City,  UT  at  7:00  P.M.  For  fur- 
ther information  write  or  call 
Larry  or  Holly  Barney,  1928  S. 
2600  E.,  Salt  Lake  City,  UT  84108. 
(801)  485-3476. 

Nov  10  Mid  America  Computer  Hob- 
byist meeting  will  be  at  7:00  P.M. 
at  Commercial  Federal  Savings 
and  Loan,  Bellevue  NE.  Intersec- 
tion of  Galvin  Rd.  and  U.S.  Hwy. 
73-75.  Write  P.O.  Box  13303, 
Omaha,  NE  68113  for  further  in- 
formation. 

Nov  10  The  Rochester  Area  Micro- 
computer Society  will  meet  at  the 
RIT  Campus,  Rm.  1030,  Bldg.  9  at 
7:30  P.M.  For  further  details  write 
RAMS,  P.O.  Box  D,  Rochester,  NY 
14609. 

Nov  11  Northern  New  Jersey  Ama- 
teur Computer  Club  (NNJACC) 
will  hold  its  meeting  at  the 
Fairleigh  Dickenson  University, 
on  the  Rutherford  Campus,  Bec- 
ton  Hall,  Room  B8.  This  meeting 
will  begin  at  7:00  P.M.  For  more 
information  contact  NNJACC, 
593  New  York  Avenue,  Lyndhurst, 
NJ  07071. 

Nov  12  The  Permian  Basin  Com- 
puter Group  —  Odessa  Chapter 
meets  at  1  P.M.  in  the  Electronic 
Technology  Bldg.,  Room  203  on 
the  Odessa  College  campus.  For 
further  information  call  (915) 
332-9151. 

Nov  13  North  Orange  County  Com- 
puter Club  will  have  its  meeting 
at  Chapman  College,  Orange,  CA. 
Doors  open  at  12:00.  105  Hash- 
inger  Hall  Auditorium.  Member- 
ship Chairman,  Tracey  Lerocker, 
(714)  998-9722  evenings. 

Nov  16  Homebrew  Computer  Club 
meeting  will  begin  at  7  P.M.  in 
Menlo  Park,  CA.  The  Stanford 
Linear  Accelerator  Center  Audi- 


torium is  the  site  of  the  meeting. 
Call  (415)  967-6754  for  details. 

Nov  18  Long  Island  Computer  Asso- 
ciation will  meet  at  the  New  York 
Instituteof  Technology,  Old  West- 
bury  Campus,  Route  25A  between 
Route  107  and  Glen  Cove  Rd., 
Rm.  508.  The  time  of  the  meeting 
is  7  P.M.  For  further  information, 
write  Long  Island  Computer  Asso- 
ciation, 36  Irene  Lane  East,  Plain- 
view,  NY  11803. 

Nov  18  TRACE  will  hold  its  meeting 
at  the  Ontario  Science  Center, 
2:00  P.M.,  770  Don  Mills  Road, 
Don  Mills,  Ontario.  Club  address 
is  Box  545,  Streetsville,  Ontario, 
Canada  L5M  2C1. 

Nov19  San  Diego  Computer  Society 
will  meet  at  the  Grossmont  Com- 
munity College  Student  Center, 
8800  Grossmont  College  Dr.,  El 
Cajon,  CA.  Doors  open  at  12:30. 
For  details  call  (714)  565-1738. 

Nov  19  The  7C's  Committee  (Affili- 
ated with  the  Cleveland  Digital 
Group)  will  meet  at  Cleveland 
State  University  Student  Services 
Bldg.,  in  the  Kiva  Room  at  2:00 
P.M.  For  more  information  write  to 
Cleveland  Digital  Group, 8700 Har- 
vard Ave.,  Cleveland,  OH  44105. 

Nov  20  Central  Florida  Computer 
Club  will  meet  at  the  Orlando 
Utility  Bldg.,  on  S.  Orange  Ave., 
Orlando,  FL  at  2:00  P.M. 

Nov  20  Chicago  Area  Computer 
Hobbyist  Exchange  (CACHE)  will 
meet  at  12:00  P.M.  in  the  Nigas 
Bldg.  Cafeteria.  The  Nigas  Bldg. 
is  located  on  Schermer  Rd.  in 
Glenview,  IL.  Call  CACHE  Hotline 
(312)  849-1132  for  details. 

Nov  22  Sacramento  Microcomputer 
Users  Group,  (SMUG),  7:30-9:30 
P.M.  at  SMUD  Training  Bldg.,  59 
St.  between  Folsom  and  "S"  Sts. 
Write  Richard  Lerseth,  P.O.  Box 
161513  or  call  (916)  381-0335  after 
5:00  P.M. 

Nov  23  Diablo  Professional  Users 
Group  (DPUG)  will  meet  at  Diablo 
Valley  College  Library,  from  8-10 
P.M.  DVC  is  near  the  Willow  Pass 
exit  of  Fwy.  680.  For  details  write 
or  call  Bob  Hendrickson,  Elec- 
tronics Dept.,  DVC,  Pleasant  Hill, 
CA  94523;  (415)  687-8373. 

Nov  24  Small  Computer  Engineering 
Association  of  Minnesota 
(SCEAM)  will  meet  at  the  Resource 
Access  Center,  3010  Fourth  Ave. 
So.,  Minneapolis,  MN  55408  at  7 
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P.M.  For  more  information  write  to 
this  address  or  call  (612)  824-6406. 

Nov  24  Space  Coast  Microcomputer 
Club  will  meet  at  7:30  P.M.  at  the 
Merritt  Island  Library,  Merritt 
Island,  FL  Call  Ray  Lockwood  at 
(305)  452-2159  for  details. 

Nov  25  University  of  Minnesota 
Microcomputer  Users  Group 
(UMMUG)  will  hold  its  meeting  at 
the  University  of  Minnesota,  Elec- 
trical Eng.  Rm.  115  at  7  P.M.  For 
further  information  write  UMMUG, 
Dept.  of  Elec.  Eng.,  123  Church 
St.  S.E.,  Minneapolis,  MN  55455. 

Nov  25  Alamo  Computer  Enthusiast 
meets  at  7:30  P.M.  in  Rm.  104  at 
Chapman  Graduate  Center  at 
Trinity  University,  San  Antonio, 
TX.  For  details  call  (512)  532-2340, 
or  write  to  the  club  at  7517  Jon- 
quill,  San  Antonio,  TX  78233. 

Nov  25  Washington  Amateur  Com- 
puter Society  has  scheduled  its 
meeting  to  be  held  at  the  Catholic 
University  of  America,  St.  Johns 
Hall.  Located  at  Michigan  and 
Harewood  Aves.  in  Washington, 
D.C.  Contact  Bill  Stewart  at  (202) 
722-0210  for  club  details  between 
the  hours  of  10  A.M.  and  12  P.M. 

Nov  27  Birmingham  Microprocessor 
Group  will  meet  at  Southcentral 
Bell  Company  headquarters  bldg. 
at  2  P.M.  For  further  details  write 
or  call  Jim  Anderson,  2931  Bal- 


moral Rd.,  Birmingham,  AL  35223; 
(205)  897-9630. 
Nov  27  Summit  City  Computer  Club 
will  meet  at  the  McMillen  Library 
on  the  Indiana  Institute  of  Tech- 
nology Campus  in  Fort  Wayne, 
IN.  For  further  information  write 
the  club  at  P.O.  Box  5096,  Fort 
Wayne,  IN  46805. 

DECEMBER 

Dec  1  Bay  Area  Microprocessors 
Users  Group  (BAMUG)  will  meet 
in  the  Hayward  ROC  Center,  26316 
Hesperian  Blvd.,  Hayward,  CA  at 
7:30  P.M.  For  further  details  write 
BAMUG,  1211  Santa  Clara  Avenue, 
Alameda,  CA  94501. 

Dec  3  Louisville  Area  Computer 
Club  (LACE)  will  meet  at  the  Uni- 
versity of  Louisville,  Speed 
School  Auditorium  at  1  P.M.  For 
further  information,  write  the 
club  at  115  Edgemont  Drive,  New 
Alban,  IN  47150. 

Dec  5  Minnesota  Computer  Society, 
TCTH,  7:30  P.M.,  Brown  Institute, 
Room  51,  3123  E.  Lake  St.,  Min- 
neapolis, MN.  Contact  the  club 
for  more  information. 

Dec  7  Northwest  Computer  Society 
will  meet  in  the  Regional  Astron- 
omy Education  Laboratory  Audi- 
torium, Rm.  200  at  7  P.M. 


CALL  FOR  ARTICLES 

We  are  actively  seeking  articles  in  hardware, 
software  and  general  applications  of  micro- 
computers in  industrial,  business,  science, 
medicine  and  personal  fields. 

Articles  authored  by  individuals  during 
leisure  time  are  remunerated  at  a  rate  from 
$15.00  to  $50.00  per  published  page  and 
articles  describing  company  projects  carry 
author  and  company  byline,  but  no  honorarium 
is  offered.  Articles  accepted  will  be  acknowl- 
edged with  a  binder  check  w\\tV\n  \h\rty  days  of 
receipt. 

Manuscripts  should  be  double-spaced,  type- 
written pages,  one  inch  margins,  and  not  less 
than  31/2  pages  in  length  (one  published  page). 
Pages  should  be  numbered  to  insure  correct 
text.  Photographs  should  be  numbered  and 
labeled  on  the  backside  with  a  description. 
Tables,  listings,  etc.,  shall  be  on  separate 
sheets.  Photos  should  be  taken  with  uniform 
lighting  and  background,  in  the  form  of  glossy 
black  and  whiteprints.  Computer  listings  shall 
be  printed  using  a  new  ribbon  to  assure 
darkest  print  copy.  Authors  shall  supply  a 
statement  of  their  background,  expertise  and 
level  of  accomplishment. 

The  publisher  assumes  no  responsibility  for 
artwork,  photos,  models,  or  manuscripts. 
Manuscripts  are  not  acknowledged  or  returned 
unless  accompanied  by  an  addressed,  stamped, 
return  envelope. 

For  article  submittal  or  further  information, 
contact  Linda  Folkard-Stengel,  Feature  Editor, 
INTERFACE  AGE  Magazine,  13913  Artesia 
Boulevard,  Cerritos,  CA  90701  or  call  (213) 
926-6629. 


m icroprocessors:  n^&^Siw 

The  basic  book  for  understanding  microprocessors  and  microcomputers.  It  presents  all  the 
fundamental  concepts  as  well  as  the  detailed  application  techniques.  It  will  show  you,  in  detail 
how  a  microprocessor  operates,  critically  review  existing  MPLTs,  explain  how  to  interconnect  the 
various  chips  into  a  system,  and  which  alternatives  are  available.  It  is  based  on  the  author's  ex 
perience  in  teaching  microprocessors  to  more  than  2000  persons,  as  well  as  developing  systems. 
It  will  take  you  step  by  step  until  the  actual  interfacing  to  peripherals.  400p. 

CONTENTS: 

•  Fundamental  Concepts  •  Internal  Operation  of  an  MPU  •  System  Chips  •  Comparative  Micro 
processor  Evaluation  •  Assembling  a  System*  Applications  •  Interfacing  •Programming  •  Systenr 
Development  •  The  Future  p_         _______  _ 
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Berkeley,  Ca  94704.  Tel:(415)  848-8233.  Telex:  336311. 
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PROGRAMMED  COURSES 


ON  CASSETTES 


ONLY  $29.95 

(per  course) 


S1  -  INTRODUCTION  TO  MICROPROCESSORS.  This 
seminar  is  intended  for  all  non-specialists  who  wish  to 
acquire  a  broad  understanding  of  the  basic  concepts 
and  advantages  of  microprocessors.  It  explains  how 
microprocessors  work  and  it  stresses  methods,  costs, 
advantages  and  disadvantages  for  the  most  important 
aplication  areas  of  each  type  of  microprocessor.  What 
is  needed  to  implement  a  system;  how  to  use  it;  the 
impact  of  microprocessor-based  systems;  their  evo- 
lution. Topics  covered  include:  BASIC  DEFINITIONS. 
SYSTEM  COMPONENTS,  MICROPROCESSOR  AP- 
LICATIONS,  WHAT  TO  LOOK  FOR,  and  IMPACT  AND 
EVALUATION. 


S2  -  PROGRAMMING  MICROPROCESSORS.  This 
seminar  describes  the  internal  operation  of  a  micro- 
processor system  including  how  instructions  are 
fetched  and  executed,  how  programs  are  written  and 
executed  in  typical  cases  (arithmetic  and  input-output). 
The  goal  of  this  cource  is  to  provide  an  overall  under- 
standing of  the  basic  concepts  of  microprocessor 
programming.  Requires  an  understanding  of  the  main 
concepts  in  the  INTRODUCTION  TO  MICRO- 
PROCESSORS SEMINAR.  It  is  recommended  that 
these  two  seminars  be  taken  together. 


EACH  2Vi  HOUR  COURSE  INCLUDES  2  CASSETTES  AND  COURSE  BOOK. 
Shipping  and  Handling:  $1.50  one  course,  $0.80  each  additional  course. 
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In  the  U.S.:  2161  Shattuck  Avenue,  Berkeley,  Calif  94704 

In  EUROPE:  313  Rue  Lecourbe,  75015  ■  Paris,  France. 

To  Order  By  Phone:  (415)  848-8233  (BankAmericard/ Master  Charge) 
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MICROPROCESSOR  INTERFACING  TECHNIQUES 

Austin  Lesea  and  Rodnay  Zaks.  Ref  C207  -  Available  :  Oct.  15  -  $9.95 
FROM  KEYBOARD  TO  FLOPPY  DISK: 

The  book  takes  you  through  the  complete  assembly  of  a  microprocessor  system:  assembling  a 
CPU;  Input-output  techniques;  interfacing  to  a  keyboard,  LED,  teletype,  printer,  floppy  disk,  CRT, 
cassette-tape;  Industrial  interfacing:  analog-digital  techniques;  Communications;  Busing  and 
standards,  including  S100,  IEEE488,  CAMAC.  A  complete  case-study  is  presented  for  a  multi- 
channel communication  system  and  a  chapter  is  dedicated  to  trouble-shooting  techniques.  Actual 
interconnects  are  presented  for  a  number  of  microprocessors,  and,  in  particular  the  8080  and 
the  6800. 


ALSO  AVAILABLE: 

•CASSETTES  (2  cassettes  =  VA  hour  +  special  book) 

51  ■  INTRODUCTION  TO  MICROPROCESSORS  $29.95 

52  -  MICROPROCESSOR  PROGRAMMING  $29.95 

•MICROPROCESSORS:  from  chips  to  systems,  by  Rodnay  Zaks 

The  Basic  microprocessor  book.  Ref  C201  $9.95 

•MD  -  10-Language  International  Microprocressor  Dictionary  $1.95 

•SEMINAR  BOOKS:  each  $39.95 

B1-MICROPROCESSORS  B5-  BIT-SLICES 

B2-MICROPROCESSOR  PROGRAMMING  B6-  INDUSTRIAL  TECHNIQUES 
B3-MILITARY  TECHNIQUES  B7- INTERFACING  TECHNIQUES 
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USA:  SYBEX  inc,  2161  Shattuck  Ave,  Berkeley, 
Ca  94704.  Tel:(415)  848-8233.  Telex:  336311 
EUROPE:  SYBEX-Europe,  313  rue  Lecourbe, 
75015  Paris,   France  Tel:(1)8282502,  Telex:  200858 
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By  Elliott  MacLennan,  J.D. 
Stephen  Murtha 


DISC  (Domestic  International 
Sales  Corporation):  The  Non- 
Floppy  Approach  to  Saving  Taxes 

Going  international?  If  your  com- 
pany has  been  receiving  sales  orders 
or  inquiries  from  abroad,  you  may  be 
experiencing  the  initial  wave  of  the 
international  export  phenomena  in 
small,  personal,  and  hobby  com- 
puters. 

Many  domestic  firms  in  the  United 
States  are  receiving  requests  for 
product  information  and  substantial 
purchase  orders  from  international 
sources,  especially  foreign  distri- 
butors. 

Several  factors  interplay  to  pro- 
duce this  interest,  two  of  which 
should  be  singled  out:  1)  Deficient 
manufacturing  capabilities,  and  2) 
Lack  of  trade  publications  in  the 
respective  foreign  language. 
!  What  this  article  will  discuss  is 
the  Domestic  International  Sales 
Corporation  (DISC)  and  how  it  can 
defer  up  to  50%  of  the  federal  in- 
come tax  on  export. 

History:  Historically,  the  DISC 
owes  its  existence  to  the  1971  Reve- 
nue Act.  This  legislation  was  a  pro- 
duct of  the  Nixon  Administration's 
attempt  to  improve  the  United  States 
balance  of  payments  position.  The 
50%  tax  deferral,  among  other  tax 
incentives,  was  designed  to  improve 
the  competitive  position  of  U.S.  ex- 
porters. 

Formation:  Before  discussing  the 
specific  tax  benefits  available,  let's 
first  proceed  to  a  definition  of  the 
component  parts  of  a  DISC. 

•  It  must  be  a  domestic  corpora- 
tion that  elects  to  be  taxed  as  a 
DISC. 

•  It  must  have  only  one  class  of 
stock  with  a  capital  value  of  no 
less  than  $2,500  on  each  day  of 
the  year,  


•  At  least  95%  of  its  assets  must 
be  "qualified  export  assets" 
which,  for  simplicity,  can  be  de- 
scribed as  those  assets  which  a 
DISC  holds  in  order  to  perform 
its  export  activities. 

•  At  least  95%  of  its  gross  receipts 
must  consist  of  "qualified  ex- 
port receipts."  These  receipts 
must  arise  from  export  sale  or 
lease  transactions  and  other 
export-related  investments  or 
activities. 

In  summary,  once  an  election  is 
made,  with  a  small  capital  funding 
requirement  where  the  exported 
items  (basically  U.S.  made  products 
being  shipped  abroad)  produce  the 
income,  you  are  in  business. 

A  DISC  is  a  classic  but  legitimate 
paper  dummy  corporation.  Usually 
an  incorporated  company  sets  up  a 
DISC  by  forming  another  corpora- 
tion using  the  same  officers,  of- 
ficers, directors,  clerical  help,  and 
employees.  All  domestic  products 
the  company  processes  for  export 
are  handled  by  the  DISC. 

Taxation:  Assume  the  DISC  is  in 
operation  and  it  is  receiving  income 
from  foreign  export  activity.  The 
shareholders  or  owners  of  the  DISC 
are  taxed,  not  the  DISC  itself.  Fifty 
percent  of  the  profit  on  export  activ- 
ity is  "deemed"  distributed  to  the 
shareholders.  This  "deemed"  or 
legislative  distribution  is  important 
because  the  DISC  (or  more  correctly 
its  shareholders)  is  taxed  only  upon 
a  distribution.  The  remaining  50% 
profit  is  deferred  as  long  as  it  is 
loaned  back  to  the  parent  company. 
Such  a  loan  is  called  a  "producer's 
loan,"  and  it  must  be  designated  as 
such  at  its  inception.  This  loan  can 
only  be  used  to  increase  inventory, 
plant  machinery  and  equipment,  and 
research  and  development  expendi- 


tures  in  the  United  States. 

It  should  be  noted  that  in  addition 
to  the  tax  incentives  created  by  the 
DISC,  the  borrower  (parent  company) 
is  allowed  an  interest  deduction  for 
the  interest  paid  to  the  DISC  for  the 
producer's  loan.  The  interest  re- 
ceived by  the  DISC  is  again 
"deemed"  distributed  or  not  defer- 
red. The  result  is  that  the  loan  trans- 
action is  a  "wash"  on  the  borrowing 
parent's  tax  return. 

Intercompany  Pricing  Rules:  An  in- 
direct but  nevertheless  additional 
economic  incentive  for  operating  as 
a  DISC  is  the  Intercompany  Pricing 
rules.  In  essence,  the  parent  "marks 
up"  the  price  of  the  items  manufac- 
tured for  DISC  exports. 

The  Internal  Revenue  Code  test 
requires  the  price  charged  by  the 
parent  to  be  an  "arm's-length  price." 
(For  example,  the  price  at  which  the 
parent  company  would  sell  to  an  un- 
related company.) 

This  test  is  complex.  A  company 
must  "price"  its  products  during  the 
taxable  year.  The  exception  to  this  is 
the  DISC. 

The  DISC  provides  two  mechani- 
cal "safe-haven"  tests  which,  when 
complied  with,  avoid  the  course  of 
the  intercompany  pricir  sac- 
tion  by  the  Internal  Revenue  oervice. 

More  importantly,  however,  the 
DISC  can  wait  until  after  the  close  of 
the  tax  year  to  decide  which  of  the 
two  pricing  formulas  produces  the 
highest  allowable  profit.  In  sum- 
mary, the  DISC  has  been  legislatively 
granted  the  power  of  hindsight. 

Tax  Pitfalls:  As  noted  previously, 
shareholders  are  generally  taxed  on 
the  deferred  portion  of  DISC  income 
when  it  is  actually  distributed  to 
them.  There  are  also  three  special 
situations  in  which  DISC  share- 
holders  will  be  taxed  even  though  in- 
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come  is  not  distributed  to  them. 

deemed  distributions:  Deemed  dis- 
tributions include  income  notarising 
from  export  activity.  An  example  of 
this  would  be  interest  paid  to  a  DISC 
from  its  parent. 

The  50%  of  the  DISC  income 
which  is  not  deferred  is  "deemed" 
distributed  to  DISC  shareholders. 

A  "deemed"  distribution  also  oc- 
curs when  deferred  DISC  income  is 
invested  abroad;  for  example,  to 
build  a  foreign  plant.  This  is  called 
the  "fugitive  capital"  limitation. 

DEEMED  DISTRIBUTIONS  WHERE  A  COR- 
PORATION NO  LONGER  QUALIFIES  AS  A 

disc:  The  previously  deferred  DISC 
income  is  recaptured  (taxed)  over  a 
period  not  exceeding  10  years. 

disposition  of  disc  stock:  Unlike 
other  corporations,  when  DISC 
stock  is  sold  it  is  taxed  at  ordinary 
income  rates  as  opposed  to  receiv- 
ing the  more  favorable  capital  gains 
treatment. 

Filing  of  Tax  Return:  DISC  tax 
returns  are  not  due  until  the  15th 
day  of  the  9th  month  following  the 
close  of  the  taxable  year.  This  provi- 
sion is  unquestionably  more  liberal 
than  the  present  treatment  of  indivi- 
duals or  non-DISC  corporations. 

By  placing  the  DISC  on  a  different 
tax  year  than  the  parent,  income 
generated  from  the  same  manufac- 
turing facility  can  be  spread  into  dif- 
ferent tax  years  with  the  overall  ef- 
fect of  lowering  the  parent's  and 
DISC  shareholder's  income  tax. 

Recent  Legislation:  The  1976  Tax 
Reform  Act  ushered  in  a  curtailment 
of  certain  DISC  tax  incentives.  Con- 
gress concluded  that,  on  the  whole, 
DISC'S  have  had  a  beneficial  impact 
on  U.S.  exports,  but  it  was  concern- 
ed with  the  revenue  cost  of  the  DISC 
program. 

Accordingly,  the  tax  deferral  is 
limited  to  an  increase  in  export  ac- 
tivity over  the  base  computational 
years  of  1972-1975. 

Two  exceptions  of  critical  impor- 
tance should  be  noted.  First,  if  your 
company  has  never  exported  its  pro- 
ducts, there  is  no  increase  in  export 
activity.  Therefore,  the  full  50%  tax 
deferral  on  DISC  profits  is  available 
to  you.  Second,  Congress  saw  fit  to 
exempt  "small  DISC's"  (less  than 
$100,000  income  in  one  year)  from 
the  deferral  limitation  entirely.  There- 
fore the  full  50%  deferral  is 
available  even  though  in  1972-1975 
your  company  had  substantial  ex- 
port activity. 

Conclusion:  The  DISC  will  be  an 
advantage  to  most  corporations 
engaged  intheexport  business.  The 
advantages  may  be  summarized  as 
follows: 

1.  Deferral  of  tax  on  50%  of 

income.  


2.  Taxation  only  at  shareholder 
level. 

3.  Accounting  treatment  which 
may  allow  tax  savings  to  be  re- 
flected in  earnings. 

4.  Alternative  methods  of  allocat- 
ing income  between  a  DISC 
and  its  parent. 

5.  Convenience  of  operating 
through  domestic  instead  of 
foreign  subsidiaries  and  dis- 
tributors. 

Two  disadvantages  must  also  be 
considered: 

1.  Strict  technical  rules  must  be 
met,  and 

2.  No  exemption  provided  for 
state  taxes. 


MICROCOMPUTER 
STORE 


,  "How  much  can  you  give  me  on 
^tftat  trade-in?" 


FIELD  GUIDE 
TO  BUGS 


Complete  Bugbook®  library. 
Now  only  $43,95*  including  the  new  BRS-1  on  the  555Timer. 


In  a  world  crawling  with  bugs,  it's 
good  to  have  the  Bugbooks  by 
your  side.  Good  to  have  just  five 
books  dedicated  solely  to  teach- 
ing you  digital  electronics  .  .  . 
from  ground  zero  on  up.  From 
fundamental  logic  and  memory 
experiments  to  interfacing  with 
microprocessors.  The  Bugbooks 
are  E&L  Instruments'  pioneering 
approach  to  mastering  today's 
pulse-quick  world  of  micro-elec- 
tronics. With  an  approach  that's 
simple  and  straightforward. Clear. 
Complete.  Well-illustrated.  And  as 
fresh  as  tomorrow's  circuit  de- 
sign. In  all,  some  1500  pages. 
They're  the  Bugbooks.  Don't  ven- 
ture a  step  farther  into  the  world 
of  digital  electronics  without  them. 
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Because  the  place  is  crawling 
with  bugs. 

a®  E&L  INSTRUMENTS,  INC. 

61  First  Street,  Derby,  Ct.  06418 
(203)  735-8774 

Authorized  Stocking  Representatives 
Los  Angeles,  Calif.  (213)  328-9770 
San  Francisco,  Calif.  (415)  961-2828 
Woodbridge.  Conn.  (203)  397-1461 
Denver,  Colorado  (303)  744-2501 
Orlando,  Florida  (305)  351-1841 
Chicago.  Illinois  (312)  956-8090 
Kansas  City,  Kansas  (913)  649-8952 
New  York.  N.Y.  (201)  467-8585 
Syracuse.  N.Y.  (315)  699-2651 
Dayton,  Ohio  (513)  222-001 1 
Philadelphia,  Pa.  (215)  723-8733 
Dallas,  Texas  (214)  328-5484 
Fairfax.  Virginia  (703)  273-1803 
Seattle,  Washington  (206)  938-4166 

Canada 

Edmonton,  Alberta  (403)  455-4122 
Winnipeg.  Manitoba  (204)  774-6286  or772-9295 
Vancouver,  British  Columbia  (604)  687-2621 
'Suggested  resale  price  U.S.A. 
OEM  and  educational  discounts  available. 
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Some  people  build  personal  computers  for  the  love  of  building .  And 
the  systems  they  buy  are  usually  more  fun  to  build  than  to  operate. 

The  Equinox  System  ™,  on  the  other  hand,  is  designed  for  people  who 
build  for  the  love  of  computing.  When  you  put  it  together,  it's  really  to- 
gether. Ready  to  work  for,  and  with,  you  in  the  development  of  your  own 
professional,  intellectual,  business  and  even  social  interests. 

The  Equinox  System  ™  goes  together  easily  with  construction  aids 
like  parts  legends  and  solder  masks.  The  Equinox  System  ™  fits  together 
perfectly,  and  will  continue  to  be  a  perfect  fit  with  future  hardware  and 
software.  And  it's  all  S- 1 00  compatible,  so  you'll  be  able  to  work  together 
with  the  largest  group  of  peripherals,  software,  suppliers  and  system 
users  in  personal  computing .  TM 

Mainframes,  interfacing,  memory,  software— The  Equinox  System 
has  it  all  together  now. 

Really  together. 

THE  MAINFRAMES 

The  Equinox  System  ™  offers  an  important  choice  in  mainframes. 

The  Equinox  1 00  ™  mainframe  integrates  the  popular  8080A  CPU 
into  a  powerful  front  panel  programming  center.  For  users' who  prefer 
another  CPU,  however,  we  also  offer  the  Equibox  ™— a  fully  engineered 
cabinet,  power  supply  and  S-100  busboard  system  ready  for  installation 
of  your  choice  of  CPU  • 

It  would  be  difficult  to  forego  the  speed  and  convenience  of  the 
Equinox  1 00  ™  front  panel,  however.  It  allows  you  to  work  in  concise 
octal  digits  on  a  1 2-key  keyboard  and  digital  LED  display.  It  allows  you 
to  monitor  and/or  alter  the  contents  of  any  CPU  register  or  register  pair, 
I/O  device  or  memory  location.  And  the  Equinox  1 00  ™  front  panel 
will  perform  these  operations  while  fully  halted,  single-stepping,  or  Slow- 
Stepping™  at  a  programmable  rate! 

It  is,  quite  simply,  one  of  the  most  powerful,  intelligent  and  wonder- 
fully convenient  front  panels  in  the  world.  And  comparisons  of  The 
Equinox  System™  mainframes  don't  stop  at  the  front  panel. 

Both  Equinox  1 00  ™  and  Equibox  ™  compare  directly  to  full-scale 
and  mini  computers  in  reliability  of  operation.  Both  Equinox  1 00™  and 
Equibox  ™  are  equipped  with  massive  26-amp  Constant  Voltage  (f erro- 
resonant)  power  supplies  to  protect  your  programs  from  in-home  appli- 


ance loads,  system  loads,  and  even  area-wide  line  voltage  drops  as 
low  as  90  VAC. 

And  the  exclusive  Noiseguard  ™  system  on  our  20-slot  busboard 
produces  signals  that  are  "textbook  clean,"  eliminating  a  major  source 
of  data  errors  and  interfacing  problems  that  plague  most  other 
personal  computer  systems.  Plus,  there  are  dozens  of  other  features 
to  make  your  mainframe 
more  convenient:  carrying 
handle  and  tilt-up  stand,  key- 
operated  power  switch  for 
system  security,  spare  power 
regulators  for  your  small 
peripherals,  and  more. 


TM 
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It's  no  wonder  that  Equinox 
mainframes  have  been  acclaimed  as  a  major  advance  in  per- 
sonal computers.  Equinox  100™  or  Equibox  ™— each  has  the 
features  you  want  all  together  in  one  elegant  package. 

THE  INTERFACING 


NC 


Interfacing  your  input/output  devices  to  your  mainframe  can 
be  a  frustrating,  expensive  and  time-consuming  process. 

That's  why  The  Equinox  System  ™  offers  all  the  interfacing 
you're  likely  to  need  in  one  low-cost  kit.  TM 

The  Equinox  I/O  Interface  is  a  single  board  that  plugs  right  into  your  Equinox  100    bus.  And 
you're  ready  to  plug  in  3  audio  cassette  units  with  individual  motion  control,  a  Teletype*  or 
RS-232  terminal,  and  any  8-bit  parallel  device.  .  .  including  graphics  display,  line  printer  or 
paper  tape  reader. 

The  Equinox  I/O  Interface  has  1 K  bytes  of  RAM  and  ROM  on  board,  preprogrammed  with 
powerful  Cassette  Operating  Executive  (COPE)  software.  COPE  handles  dozens  of  interfacing 
and  data  handling  tasks  to  increase  the  efficiency 
of  your  software.  Your  programs  can  store  and 
retrieve  cassette  data  with  a  simple  CALL  COPE 
instruction.  Data  is  formatted,  checked  and  trans- 
ferred in  blocks  up  to  64K  bytes  with  a  single  READ 
or  WRITE  instruction.  COPE  can  even  bootstrap 
your  programs. 


W! 


All  Equinox  software  is  designed  to  make  full  use  of  COPE  capabili- 
ties. So  loading  your  Equinox  software  is  as  simple  as  selecting  an 
address  and  pressing  RUN.  Cassette  data  storage  has  never  been 
more  convenient. 

The  Equinox  I/O  Interface  is  programmed  for  the  highly-reliable 
300  baud  Kansas  City  Standard  for  cassette  data  transfers.  .  .but  can 

be  reprogrammed  for  faster 
rates  in  the  future.  Your  TTY/ 
RS-232  channel  also  features 
user-programmable  rates  up 
to  4800  baud.  And  you  have 
access  to  all  COPE  routines. 

There  is  no  more  cost- 
effective  way  to  handle  your 
system  interfacing.  And  the  Equinox  I/O  Interface  is  even 
more  attractively  priced  when  purchased  with  a  complete 
system. 


THE  MEMORY 


You  can  get  your  Equinox  System  ™  together  with  more 


low-cost  memory. 

The  Equinox  System  ™  is  the  first  system  to  offer  the 
ECONORAM  IIP  M  8K  X  8  memory  board  with  the  advanced 
SynchroFresh  ™  natural-timing  refreshing  system. 
Configured  as  two  individually  addressable  4K  blocks,  the  ECONORAM  III  ™—  - 


sembled,  tested  and  guaranteed  to  work  perfectly  in  your  Equinox  System™  for  one  full 
year.  It  is  also  available  as  a  lower-cost  kit. 

For  tight  budgets,  the  K-Ration  ™  4K  X  8  static  memory  kit  is  also  available  for  your  Equinox 
System™,  This  high-efficiency  design  is  one  of  the  most  widely  used,  lowest  power  and  lowest 

cost  memories  available  for  S- 100  systems. 

And  the  memory  savings  are  even  greater 
when  you  purchase  your  Equinox  System  ™ 
all  together! 


THE  SOFTWARE 

The  Equinox  System  ™  now  includes  two  primary  software  packages: 
EQU/ATE  for  text-oriented  programming,  editing  and  assembly,  and 
BASIC-EQ  language  for  number-oriented  programming. 

Both  of  these  powerful  programming  languages  have  been  greatly 
enhanced  by  full  integration  with  our  COPE  interfacing  software. 

EQU/ATE  gives  you  the  power  of  a  fully  programmable  text  language. 
Using  EQU/ATE,  you  can  create  programs  to  edit  copy,  keep  inventory, 
manipulate  your  files  of  addresses  or  recipes,  and  more. 

EQU/ATE  is  also  one  of  the  most  powerful  editor/assemblers  available. 
EQU/ATE  writes,  assembles  and  executes  your  programs.  It  is  fully 
symbolic,  accepts  global  symbols  and  assembles  programs  larger  than 
available  memory. 

EQU/ATE  is  also  an  extraordinary  text  editor  which  works  interactively 
with  you  to  edit  by  character,  string  or  line.  It  also  offers  full  number  edit- 
ing of  memory  contents  in  octal,  hex  or  decimal. 

Yet,  EQU/ATE  is  extremely  compact,  occupying  only  4K  of  memory 
with  8K  total  memory  required. 

BASIC-EQ  is  a  powerful,  interactive,  high-level  programming  lan- 
guage developed  for  math  and  science  applications.  Its  primary  use  is 
in  the  manipulation  of  numbers,  although  it  is  capable  of  string  oriented 
operation.  Our  version,  BASIC-EQ,  occupies  5K  of  memory. 

Both  BASIC-EQ  and  EQU/ATE  are  supplied  on  cassette,  ready  to. 
load  themselves  into  your  Equinox  System  ™.  They  are  competitively 
priced.  .  .and  are  even  more  attractive  when  purchased  together  with 


your  Equinox  System 


TM 


GET  IT  TOGETHER! 

For  more  information  and  ordering: 
BY  MAIL         Send  check  or  money  order  to  Equinox 
Division,  Parasitic  Engineering,  P.O. 
Box  6314,  Albany,  California  94706 
BY  PHONE      800-648-531 1 .  BankAmericard/ Visa  and 

Master  Charge  accepted. 
IN  PERSON     See  The  Equinox  System  ™  at  your  local 
computer  shop. 

*A  trademark  of  Teletype  Corporation. 
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The  High  Performance 
Floppy  Disk  System 
That's  Not  High  Priced 


Micromation's  MACRO  DISK  is  a  complete,  high 
performance  floppy  disk  system — yet  it's  economical. 
Fast  Per-Sci  Drive 

MACRO  DISK  uses  the  unique  Per-Sci  dual  drive 
to  give  you  the  fastest,  most  reliable  system  avail- 
able. This  unique  drive  features  a  fast  voice  coil 
positioner  and  automatic  electronic  diskette  hand- 
ling. It's  a  field-tested  design  that's  proven  its  relia- 
bility and  superiority  in  years  of  operation.  And  its 
a  full-sized  dual  drive — you  have  on-line  mass  stor- 
age of  over  500K  Bytes,  and  you  can  copy  diskettes 
to  provide  essential  system  backup. 
IBM  Compatible  Controller 
The  Micromation  disk  controller  features  full  IBM 
3740  formating — so  you  can  interchange  disks  with 
the  rest  of  the  world.  There's  even  a  serial  I/O  port 
on  the  controller  board  to  make  it  easy  to  bring  the 
system  up.  Just  connect  your  terminal  to  the  con- 
troller's serial  interface,  install  in  any  16K  S-100 
system,  jump  to  the  on-board  PROM  bootstrap — 
and  you're  up  and  running  without  any  patching. 
A  Complete,  Assembled  System 
MACRO  DISK  is  fully  assembled  and  tested.  And 
it's  complete — including  aluminum  enclosure, 
cables,  power  supply,  and  fan.  Everything  you  need 
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to  bring  big  system  performance  to  your  S-100  com- 
puter. 

Powerful  CP/M  Software— and  BASIC 

For  program  development  select  the  optional  Micro- 
mation version  of  CP/M,  the  most  powerful  floppy 
disk  operating  system  available  for  microcomputers. 
And  there's  BASIC.  A  complete  disk  BASIC  featuring: 
versatile  file  access;  string  processing;  and  both 
numeric  and  string  arrays. 
Under  $2,000  Systems 

The  fast  Per-Sci  drive,  the  IBM  compatible  control- 
ler, and  the  powerful  CP/M  software  make  MACRO 
DISK  a  high  performance  system.  And  since  MACRO 
DISK  uses  proven,  standard  components,  there's  no 
long  wait  for  delivery.  Systems  are  available  in  less 
than  four  weeks  from  receipt  of  your  order.  But 
the  best  news  is  the  price. 

MACRO  DISK  dual  Disk  system  $1,895. 
CP/M  with  BASIC  95. 
Complete  Documentation  Package  35. 

(refundable  with  order) 
Ask  about  MACRO  DISK  at  your  computer  store,  or 
write  or  call  for  additional  details.  Micromation 
Inc.,  524  Union,  San  Francisco,  Ca.  94133, 
(415)  398-0289. 
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HOW  TO  WRITE  AN  ARTICLE 
PART  2 

Last  month  we  looked  at  some  of 
the  basics  of  article  writing.  I  sug- 
gested 12  steps  you  can  use  in  your 
article  writing.  These  steps  are: 

1.  Make  a  Ifst  of  topics  and  ideas. 

2.  Write  a  rough  outline. 

3.  Write  a  good  outline. 

4.  Write  a  rough  draft. 

5.  Revise  the  rough  draft. 

6.  Write  the  second  draft 

7.  Do  a  tine  by  line  revision. 

8.  Write  and  type  the  final  draft. 

9.  Edit  and  revise* 

10.  Do  a  line  by  line  revision. 

11.  Retype  and  proof  the  final 
draft. 

12.  Retype  (if  necessary);  Insert 
photographs,  drawings  and 
printouts.  Submit  it  to  the 
magazine. 

This  month  we  will  expand  some 
lot  these  ideas.  We  will  concentrate 
Ion  outlines,  drafts  and  writing  for 
reading. 

Why  do  you  need  an  outline?  Main- 
y,  because  it  helps  consolidate  your 
hinking.  Every  article  should  have  a 
structural  design  that  allows  you  to 
emphasize  your  most  important 
>oints  and  relate  these  points  to  one 
another.  Jt  also  has  a  beginning,  a 
middle  and  an  end.  The  middle  is  fur- 
her  divided  into  a  number  of  sepa- 
ate  sections  so  carefully  put  to* 
jether  that  each  paragraph  fits  into 
>nly  one  place.  There  are  no  alterna- 
te locations  for  it.  You  can  make 
sure  this  happens  by  creating  and 
ollowing  an  outline. 

Now  that  you  are  convinced  that 
writing  an  outline  Is  necessary, 
where  do  you  start?  Start  by  keeping 


in  mind  that  the  outline  is  for  your 
benefit  only;  usually  no  one  else  is 
going  to  read  it.  Every  item  on  your 
outline  should  be  a  key  that  triggers 
creative  thought.  Use  key  words, 
phrases  or  sentences  but  make  it 
meaningful.  Make  little  notes  to  your- 
self where  appropriate.  For  instance, 
you  may  have  the  key  word  program. 
Next  to  it  you  might  write:  use  assem- 
bly language  —  explain  why. 

If  the  purpose  of  writing  an  out- 
line is  to  give  your  article  a  basic 
structure,  then  it  follows  that  your 
outline  should  have  a  structure.  This 
one  works: 
I.  Main  idea 

A.  Key  subject 

1.  topic 

2.  topic 

B.  Key  subject 
II  Main  idea 

The  advantage  of  using  this  kind  of  an 
outline  is  that  it  shows  you  exactly 
where  you  are  going.  As  an  example, 
here  is  my  outline  for  this  article: 
I,  Basic  of  article  writing 

A.  12  steps 

B.  What  we  are  going  to  do 

1,  outline 

2,  drafts 

3.  thought  about  writing 

4.  reference  sources 
IL  Outlines 

A.  Purpose 

1  Consolidate  thinking 
2.  Logical  organization  of 
thought 

B.  Some  basic  principles 

1.  The  key  that  triggers 
thought 

2,  Structure  and  why 

C.  Outline  of  this  column 
111.  Importance  of  drafts 

A.  Why  more  than  one 


B.  Editing  and  revising  (refer- 
ence sources) 

IV.  Some  thoughts  about  writing 

A.  Putting  it  together 

t.  Logical  organization  of 
thought 

2.  Clarity  is  the  primary  goal 

3.  Things  to  do 

a.  Specific  detail 

b.  Examples 

c.  Drawings  or  photos 

B,  Sentences 

1.  Short,  clear  and  well 
constructed 

2.  Single  ideas 

C.  Say  what  you  have  to  say  in 
the  clearest  possible  manner 

1,  When  cogitating  .  .  , 

2.  Other  words,  keep  it 
simple  (KISS) 

D,  The  reader 

1*  Know  the  reader 

2.  Keep  the  reader  in  mind 

3.  Inform  him 

V.  Reference  Sources 

A.  Dictionary 

B.  Thesaurus 

C.  Look  It  Up 

D.  Sippl/Kidd 

See  if  you  can  relate  this  outline  to 
the  article.  Can  you  write  a  better 
one?  Can  you  see  the  structure? 
One  way  to  learn  how  to  outline  is  to 
make  outlines  of  what  you  read.  Try 
writing  an  outline  of  some  of  the 
other  articles  in  this  magazine.  Ask 
yourself  how  your  outline  could  im 
prove  the  article.  Outlining  is  part  o1 
the  basic  workmanship  that  goes  In 
to  good  writing  and  the  only  way  t 
learn  it  is  to  practice. 

Once  you  have  a  good  outline,  you 
are  ready  to  start  your  rough  draft 
You  can  either  keep  your  outline  on 
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hand  for  reference  or  you  can  read  it 
and  put  it  aside.  \  believe  putting  it 
aside  is  the  best  method;  but  try 
both.  No  matter  how  you  use  the 
outline,  it  should  serve  as  the  struc- 
ture for  your  rough  draft. 

Your  rough  draft  should  be  exact- 
ly that,  rough!  Don't  try  to  correct 
things  as  you  go,  just  put  your 
thoughts  on  paper.  You  should  go 
entirely  through  a  draft  before  you 
attempt  to  edit  or  revise  it.  This  is 
time-consuming  and  cumbersome, 
but  it's  worth  it.  Follow  a  set  pattern: 
write,  edit,  revise,  rewrite.  If  you 
follow  this  pattern  your  work  should 
hang  together.  This  leads  us  to  the 
most  important  part  of  revising:  be 
vicious.  Cut  out  everything  that  isn't 
clear,  concise  and  necessary. 

Clarity  is  the  primary  goal  of  good 
writing,  so  try  to  organize  your 
thoughts  in  a  logical  manner.  This 
can  best  be  done  by  remembering 
these  rules: 

1.  Follow  your  outline. 

2.  Explain  things  carefully. 

3.  Give  examples. 

4.  Be  specific. 

5.  Remember  your  reader. 

6.  Include  drawings,  photographs 
or  programs  to  amplify  your 
comments. 

7.  Write  short,  clear,  well-con- 
structed sentences. 

8.  Restrict  each  sentence  to  a 
single  idea. 

And  most  importantly  . . .  when  cogi- 
tating about  indicting  a  treatise,  one 
is  obliged  to  pursue  an  elementary 
prescript:  eschew  obfuscation.  In 
other  words,  keep  it  simple.  Always 
keep  your  reader  in  mind.  Remember, 
your  purpose  is  to  inform  or  educate 
your  reader,  so  write  to  him  in  the 
same  way  you  would  talk  to  a  friend. 

There  is  much  more  I  should  say 
about  the  techniques  of  writing  but 
let's  not  overdo  it.  Instead,  let's  take 
a  quick  look  at  reference  sources. 
Obviously,  you  need  technical 
sources,  but  you  should  also  have  a 
few  language  sources.  Before  I  give 
you  a  list  of  suggested  books,  I 
would  like  to  comment  on  two  of 
them.  The  thesaurus  will  give  you 
words  you  can  use.  For  instance, 
suppose  you  want  to  use  the  word 
program  but  you  don't  want  to  refer 
to  a  computer  program.  The  thesaur- 
us will  give  you  these  alternatives: 
agendum,  procedure  (plan),  sche- 
dule, bulletin,  calendar  (list). 

As  your  thesaurus  will  give  you 
words,  LOOK  IT  UP  will  give  ideas 
and  usage.  Here  are  some  examples: 

compute  —  Don't  use  compute 
when  figure  will  do. 

moo,  mooed  mooing. 

program,  programmed,  program- 
mer, programming.  Double  m  in 


all  forms  except  program. 
debug.  Listed  as  standard  usage 

in  Webster's. 
The  books  I  am  listing  below  are 
generally  available  at  most  book- 
stores. 

Roget's  New  Pocket  Thesaurus  in 
Dictionary  Form  by  Lewis 
(Pocket  Books) 
Look  It  Up  by  Rudolf  Flesch 

(Harper  &  Row) 
Webster's  New  World  Dictionary 
of  The  American  Language 
(Prentice-Hall) 
Microcomputer  Dictionary  and 
Guide  by  Charles  J.  Sippl  and 
David  A.  Kidd  (Matrix  Publishers) 
Well,  that's  about  it.  Please  use 
outlines  and  rough  drafts.  Remem- 
ber, you  can  always  improve  what 
you've  written. 

Next  month  something  a  little 
crazy  for  Christmas.  Thanks  for 
reading  this  far,  but  don't  stop  now. 
Read  on  to  what  the  editors  of  INTER- 
FACE AGE  Magazine  require. 

EDITOR'S  REPLY 

We  are  actively  seeking  articles  in 
hardware,  software  and  general  ap- 
plications of  microcomputers  in  in- 
dustrial, business,  science,  medi- 
cine and  personal  fields. 

Articles  authored  by  individuals 
during  leisure  time  are  remunerated 
at  a  rate  from  $15.00  to  $50.00  per 
published  page  and  articles  describ- 
ing company  projects  carry  author 
and  company  byline,  but  no  honorar- 
ium is  offered.  Articles  accepted  will 
be  acknowledged  with  a  binder 
check  within  thirty  days  of  receipt. 

Manuscripts  should  be  double- 
spaced,  typewritten  pages,  one  inch 
margins,  and  not  less  than  three  and 
one-half  (31/2)  pages  in  length  (one 
published  page).  Pages  should  be 
numbered  to  insure  correct  text. 
Photographs  should  be  numbered 
and  labeled  on  the  backside  with  a 
description.  Tables,  listings,  etc., 
shall  be  on  separate  sheets.  Photos 
should  be  taken  with  uniform  light- 
ing and  background,  in  the  form  of 
glossy  black  and  white  prints.  Com- 
puter listings  shall  be  printed  using 
a  new  ribbon  to  assure  darkest  print 
copy.  Authors  shall  supply  a  state- 
ment of  their  background,  expertise 
and  level  of  accomplishment. 

The  publisher  assumes  no  respon- 
sibility for  artwork,  photos,  models, 
or  manuscripts.  Manuscripts  are  not 
acknowledged  or  returned  unless 
accompanied  by  an  addressed, 
stamped,  return  envelope. 

For  article  submittal  or  further  in- 
formation, contact  Linda  Folkard- 
Stengel,  Feature  Editor,  INTER- 
FACE AGE  Magazine,  13913  Artesia 
Blvd.,  Cerritos,  CA  90701  or  call  (213) 
926-6629. 
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DEALERS 


ARIZONA 

PHOENIX 
Byte  Shop  of 
(602)942-7300 

TEMPE 
Byte  Shop  of 
(602)894-1129 

TUCSON 
Byte  Shop  of 
(602)  327-4597 

CALIFORNIA 

COSTA  MESA 
Orange  County 
Computer  Center 
(714)646-0221 

LAWNDALE 
Byte  Shop  of 
(213)371-2421 

PALO  ALTO 
Byte  Shop  of 
(415)  327-8080 

PASADENA 
Byte  Shop  of 
(213)  684-3311 

SAN  DIEGO 
Computer  Center 
(714)292-5302 

SAN  RAFAEL 
Byte  Shop  of 
(415)457-9311 

SANTA  ANA 

Advance  Microcomputer 
(714)  558-8813 

SANTA  BARBARA 
Byte  Shop  of 
(805)  966-2638 

TARZANA 
Tech  Mart 
(213)344-0153 

VAN  NUYS 

Computer  Components 
(213)  786-741  1 

COLORADO 

DENVER 
Computer  Hut 
(Prime  Radix) 
(303)  573-4895 

FLORIDA 

CORAL  GABLES 
Sunny  Computer 
(305)661-6142 

ILLINOIS 

CHAMPAIGN 
Champaign  Computer  Co. 
(217)359-5883 

EVANSTON 

Itty  Bitty  MachineCo. 

(312)620-5808 

INDIANA 

BLOOMINGTON 
Data  Domain 
(812)  334-3607 

MARYLAND 

ROCKVILLE 
Computer  Workshop 
(301)468-0455 

MASSACHUSETTS 

WALTHAM 

Computer  Mart  of  Boston 
(617)899-4540 


MISSOURI 

PARKVILLE 
Computer  Workshop 
(816)  741-5055 
NEW  JERSEY 
ISELIN 

Computer  Mart  of 
(201)283-0600 

NEW  YORK 

NEW  YORK 
Computer  Mart  of 
(212)686-7923 

OREGON 

BEAVERTON 
Byte  Shop  of 
(503)  644-2686 
EUGENE 
Real  Oregon 
Compuier  Co 
(503)  484-1040 
PORTLAND 
Byte  Shop  of 
(503)  223-3496 

PENNSYLVANIA 

MURRAYSVILLE 
Computer  Workshop 
(412)327-0455 

TEXAS 

HOUSTON 

Electronic  Specialty  Co. 
(713)  665-0477 

LUBBOCK 
Computer  Mart  of 
West  Texas 
(806)  765-7134 

RICHARDSON 
The  MictaSlace 
(214)231-1096 

UTAH 

SALT  LAKE  CITY 
ByteShop  of 
(801)355-1041 

WASHINGTON 

BELLEVUE 
Byte  Shop  of 
(206)  746-0651 

WISCONSIN 

MILWAUKEE 
The,  Milwaukee 
Computer  Store 
(414)259-9140 

CANADA 

TORONTO 

The  Computer  Place 

(416)598-0262 

VANCOUVER 
Byte  Shop  of 
(604)756-0511 

FRANCE 

PARIS 

Computer  Boutique 

GERMANY 

MUNICH 
Datameg  KG 
(089)460-4993 

HONG  KONG 

CAUSEWAY  BAY 

Teitec 

5-781-8051 

SPAIN 

BARCELONA 

Inloiecnos 

(000)235-7110 
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ON  LINE 


50  TO  1000 
MEGABYTES 


HARD  DISK  SUBSYSTEM 


Introducing  the  AM-400— an  S-100  compatible  hard 
disk  pack  storage  group  that  ranges  from  50  to  over 
1000  megabytes  on  a  single  controller.  Average 
access  time  is  28  milliseconds  for  fast  response  for 
real-time  manipulation  of  files.  The  controller  supports 
up  to  four  Calcomp  Trident  drives  which  may  each 
contain  from  25  to  300  megabytes  of  storage.  These 
drives  require  no  special  environment  for  reliable 
operation  with  maintenance  available  in  most  parts 
of  the  United  States. 

LANGUAGES 

The  software  supplied  is  the  tested  AMOS  *  operating 
system  which  has  been  in  use  for  over  five  years  in 
various  systems.  It  is  a  full  timesharing  multi-tasking 
system  with  device  independent  I/O.  Languages 
supported  include  AlphaBasic, 'LISP,  and  an  exten- 
sive relocatable  MACRO  assembly  subsystem.  Access 
of  files  may  be  sequential  or  random  with  an  ISAM 
subsystem.  The  entire  software  package  is  totally 
compatible  without  modification  to  the  existing  floppy 
disk  based  AMOS*  system. 


COMPATIBILITY 

The  AM-400*  subsystem  may  run  concurrently  with 
the  AM-200*  floppy  disk  system  or  it  may  run  inde- 
pendently as  a  mass-storage  device  in  the  system.  An 
optional  IPL  loader  PROM  is  available  which  will 
sequence  up  the  AM-400*  operating  system  directly 
from  the  Trident  disk.  This  PROM  must  reside  in  an 
independent  board  such  as  a  BYTESAVER  or  2708 
PROM  board.  The  IPL  loader  program  is  included  for 
the  customer  wishing  it  in  some  other  form  of  ROM 
storage. 

*  Trademark  of  Alpha  Microsystems. 

Write  or  call  us  for  the  location  of  your  nearest  Alpha 
Microsystems  dealer. 


cx 


LPHA 

»«°svsTErns 

17875N  Sky  Park  North 
Irvine,  California  92714 
Phone:  (714)  957-1404 
CIRCLE  INQUIRY  NO.  1 


. . .  FROM  THE 
FOUNTAINHEAD 


By  Adam  Osborne 


* 


The  Byte  Shop  organization  has 
been  purchased  by  John  Peers  of 
Logical  Machine  Corporation,  other- 
wise known  as  LOMAC.  It  has  been 
well  known  in  the  industry  that  even 
though  individual  Byte  Shops  have 
been  operating  very  successfully, 
the  central  Byte  Shop  organization 
has  been  under  severe  financial 
pressure  and  has  been  managed 
chaotically  and  sporadically. 

John  Peers  is  going  to  change  all 
that.  First  of  all  —  let  me  introduce 
you  to  John  Peers.  John  has  the 
most  constructively  fertile  mind  of 
any  individual  I  have  met  in  the  com- 
puter industry.  His  company,  LOMAC, 
produces  ADAM,  the  world's  first 
"programmerless"  computer.  Now, 
there  is  an  element  of  hyperbole  in 
calling  ADAM  a  truly  "programmer- 
less"  computer;  however,  it  comes  as 
close  to  being  programmerless  as 
any  computer  today.  You  program 
ADAM  using  English  phrases  and 
sentences  which  you  define  for  your- 
self from  a  short  vocabulary  which  is 
built  into  the  computer. 

John  has  also  displayed  a  remark- 
ably fertile  mind  when  it  comes  to 
innovative  advertising  and  market- 
ing: the  LOMAC  advertising  cam- 
paign is  productive;  it  is  also  a  wel- 
come relief  from  the  turgid  drudgery 
with  which  we  normally  have  to  put  up. 

John  Peers'  acquisition  of  the 
Byte  Shop  chain  will  result  in  a  num- 
ber of  important  changes.  Most  im- 
portant of  all,  John  is  bringing  a  sub- 
stantial amount  of  cash  to  fund  the 
organization  adequately,  and  he  is 
bringing  in  a  team  of  professional 
managers  to  make  sure  that  opera- 
tions are  smooth.  The  franchise  it- 
self will  be  pulled  together  into  a 
more  closely  cooperative  and  cen- 
trally controlled  group.  This  would 
make  no  senseat  the  moment,  since 
individual  stores  are  stronger  than 
the  central  organization;  but  it  will 
make  good  sense  when  the  central 
organization  is  stronger  than  the 
stores.  From  the  customer's  point  of 
view  it  means  that  the  Byte  Shops 
will  constitute  a  more  uniform  and 
predictable  place  to  find  quality  pro- 
ducts and  service,  with  recourse  to  a 
stronger  organization  if  local  prob- 
lems develop.  For  the  future  it  also 
means  that  the  whole  industry  will 
be  kept  on  its  collective  toes;  John 
Peers  has  never  been  known  to  sit 
still  for  long  and  is  likely  to  pop  up 
with  surprises  every  few  weeks. 

This  acquisition  of  the  Byte 
Shops  by  John  Peers  should  make 
life  more  interesting  for  all  of  us. 

*         v      ★  *  * 

My  comments  regarding  kits  and 
untested  parts  were  very  timely.  In 
the  past  month  I  have  received  many 
telephone  calls,  every  one  of  which 


has  been  from  a  customer  strenu- 
ously supporting  my  position.  Not  a 
single  manufacturer  (or  user)  has 
called  to  disagree.  But  resentment 
there  is.  At  Computermania  the  rep- 
resentative of  a  mail  order  firm  (who 
did  not  identify  himself)  told  Bruce 
Mishkin,  who  works  in  our  shipping 
department,  that  his  company  was 
angry  enough  not  to  handle  our 
books.  O.K.,  guys,  if  I  am  wrong, 
come  out  in  the  open  and  tell  me  why. 

Two  callers  who  were  particularly 
significant  because  of  their  technical 
competence  were  Dr.  Chuck  Adams, 
who  teaches  microprocessor  courses 
in  Texas,  and  Bill  Hoffer,  who  works 
for  Hughes  Aircraft  Corporation  in 
Los  Angeles.  Both  of  these  gentle- 
men own  a  considerable  amount  of 
microcomputer  equipment,  and, 
through  their  friends,  have  direct 
experience  with  a  great  deal  more. 
Both  felt  that  microcomputer  kit 
manufacturers  are  doing  themselves 
a  great  disservice  by  indulging  in  un- 
necessarily shoddy  practices. 

The  many  phone  calls  I  have  had 
regarding  untested  parts  did  pro- 
duce much  additional  interesting  in- 
formation. 

Curiously,  a  number  of  manufac- 
turers wanted  to  know  what  I  meant 
by  "tested"  parts.  I  mean  that  indivi- 
dual components,  when  sold  in  kits, 
should  be  individually  tested  using 
appropriate  LSI  device  testers  which 
are  now  available  from  a  variety  of 
manufacturers.  Boards,  when  sold 
assembled,  should  be  tested  in  temp- 
erature and  humidity-controlled 
chambers  for  a  period  of  approxi- 
mately three  days.  During  this  time 
the  temperature  and  humidity  are 
cycled  between  the  specified  operat- 
ing limits.  Simply  plugging  a  board 
into  a  chassis  and  watching  it  work 
for  five  minutes  is  not  good  enough. 
The  most  insidious  problems  are  the 
intermittent  ones  that  arise  for  short 
periods  after  a  board  has  been  work- 
ing for  some  time. 

Dr.  Chuck  Adams,  together  with 
Dr.  Stan  Swanson,  Frank  Dunn  and 
Brian  Fisher,  have  written  a  12K 
BASIC  for  Southwest  Technical  Pro- 
ducts. They  have  done  this  free  of 
charge.  Southwest  Technical  Pro- 
ducts plans  to  sell  the  BASIC  for 
essentially  the  cost  of  the  cassettes 
and  reproduction  time. 

Most  of  the  well-known  names 
among  microcomputer  manufactur- 
ers have  come  in  for  shotgun  criti- 
cism this  past  month,  but  a  few 
companies  were  picked  out  as  being 
exceptionally  good,  in  terms  of  pro- 
duct quality,  service  and  delivery 
times.  Companies  receiving  high 
praise  include  Industrial  Microcom- 
puter Systems,  SD  Sales  and  Tech- 
nical Design  Labs. 
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A  number  of  callers  claimed  that 
Commodore  was  cashing  checks 
and  not  delivering  the  PET  Home 
Computer.  I  checked  with  Commo- 
dore and  found  that  they  are  keeping 
their  word  —  scrupulously. 

Everyone  who  gave  Commodore  a 
check  was  told  that  the  check  would 
be  cashed,  but  that  the  goods  might 
not  be  delivered  f  or90  days.  If  goods 
were  not  delivered  in  90  days  the 
money  would  be  returned.  Anyone 
who  did  not  like  the  terms  could 
simply  wait  until  PETs  showed  up  in 
computer  stores  where  they  could 
be  purchased  cash  on  the  barrel- 
head. So  far  as  I  know  no  one  has 
had  to  wait  more  than  90  days  for 
their  PET,  and  Commodore  is  in- 
stantly refunding  money  to  anyone 
who  asks  for  it. 

I  would  like  to  be  very  explicit  in 
stating  that  it  is  only  dishonest  or 
unethical  practices  that  I  plan  to 
fight  through  this  column;  it  would 
be  unrealistic  to  expect  the  new 
microcomputer  manufacturers  to  be 
producing  flawless  hardware  for  a 
totally  satisfied  customer  base.  The 
new  microcomputer  manufacturers 
are  producing  hardware  that  have  in- 
ferior manufacturing  standards  as 
compared  to  traditional  minicom- 
puter manufacturers,  but  microcom- 
puters built  to  prior  high  standards 
will  cost  three  or  fourtimes  as  much. 
You  have  your  choice;  you  can  buy 
an  inexpensive  product  in  a  com- 
puter store  or  you  can  pay  a  good 
deal  more  to  get  a  better-manufac- 
tured product  from  a  minicomputer 
manufacturer.  The  real  question  is 
this:  is  there  a  market  for  less  ex- 
pensive and  less  well-engineered 
products?  Obviously  there  is. 

To  illustrate  my  point,  consider  a 
letter  received  from  Mr.  Darrell  Rawl- 
ings;  he  wrote  to  Mr.  Gary  Ingram, 
president  of  Processor  Technology. 
Mr.  Rawlings  complained  that  the 
power  supply  on  his  Sol  20  was 
defective  and  was  replaced  by  a  new 
power  supply  with  screw  holes  that 
did  not  align  with  his  chassis. 

When  I  talked  with  Mr.  Rawlings  I 
found  that  he  had  bought  a  Sol  20 
microcomputer,  with  cabinet  and 
16K  bytes  of  RAM,  for  approximately 
$1,000.00.  He  could  have  bought  an 
equivalent  system  from  a  minicom- 
puter manufacturer  for  $2,000.00  to 
$3,000.00.  Now,  I  am  sure  that  Mr.  In- 
gram would  like  to  eliminate  prob- 
lems of  the  type  Mr.  Rawlings  has 
encountered;  Mr.  Ingram  would  be 
the  first  to  agree  that  a  replacement 
power  supply  with  misaligned  screw 
holes  is  not  the  ideal  for  which  Pro- 
cessor Technology  is  striving.  But 
Processor  Technology,  which  is  one 
of  the  leaders  among  microcomputer 
manufacturers,  is  offering  a  product 


that  the  Data  General  and  Digital 
Equipment  Corporation  do  not  even 
have  available. 

Computer  Power  &  Light  of  Studio 
City,  California,  is  probably  the  cur- 
rent leader  in  microcomputer-based 
business  systems.  Gene  Murrow  tells 
me  that  Computer  Power  &  Light  is 
installing  eight  to  ten  business  sys- 
tems a  month.  Gene  puts  together 
his  own  hardware  using  a  variety  of 
boards  and  peripherals,  then  adds 
his  own  custom  software.  I  hope 
Gene  will  call  and  tell  me  when  he 
has  installed  his  hundredth  system. 

There  have  been  some  interesting 
developments  regarding  new  com- 
ponents. The  AMD  9511  will  be  the 
arithmetic  processor  of  choice  for 
anyone  whose  microcomputer  must 
perform  a  quantity  of  calculations. 
The  AMD  9511  looks  pretty  much 
like  any  8080A  support  device  in 
terms  of  its  hardware  interface;  it 
has  logic  to  perform  fixed  and  float- 
ing point  arithmetic,  together  with  a 
complete  set  of  transcendental  func- 
tions. Also  it  is  very  fast.  Unfortu- 
nately, AMD  is  only  starting  to  sam- 
ple this  part  and  it  will  not  be  avail- 
able at  a  reasonable  price  until  well 
into  1978.  The  National  Semicon- 
ductor MM57109  is  also  an  arithme- 
tic processor,  but  really  it  is  a  calcu- 
lator chip  in  disguise  —  and  not  a 
very  fast  one  nor  an  easy  one  to  use. 
You  will  probably  want  to  wait  for 
the  AMD  9511. 

16K  Dynamic  RAMs  are  available 
in  quantity  only  from  Mostek  and 
NEC;  Mostek  is  still  the  leader.  A 
single  16K  dynamic  RAM  costs 
$25.00  —  when  you  buy  them  a  thou- 
sand at  a  time.  But  once  everyone 
else  starts  delivering,  I  predict  the 
price  will  quickly  fall  to  approx 
imately  $5.00.  That  should  happen  in 
about  18  months. 

You  saw  it  here  for  the  first  time: 
Zilog  is  coming  out  with  a  one-chip 
microcomputer  to  be  called  the  Z8. 
The  Z8  will  have  a  subset  of  the  Z80 
instruction  set;  on  the  single  chip 
you  will  have  this  CPU,  2K  bytes  of 
read-only  memory,  128  bytes  of  read/ 
write  memory,  two  counter/timers, 
four  I/O  ports  and  one  interrupt  re- 
quest line.  The  Z8  will  probably  be 
available  sometime  during  the  first 
quarter  of  1978. 
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"There  goes  one  of  the  last  of  the 
great  'HEX'  programmers." 


AVAILABLE  FOR 
IMMEDIATE  DELIVERY 

An  Advanced.  Comprehensive. 
Commercially  oriented.  Compiler/ 
Interpreter  BASIC  language  facility 
designed  for  use  with  the 

CP/M  OPERATING  SYSTEM 

CBASIC  FACILITIES  INCLUDE: 

DISK  ACCESS  —  Sequential  and 
Random  Files.  Fixed  and  Variable 
length  records. 

PRINT  USING  allows  sophisticated 
formatting  of  output  to  both  the 
Printerand  Disk  Files. 

FOURTEEN  DIGITS  of  numeric 
precision. 

LIBRARY  FACILITY  supports 
"Canned"  procedures  which  are 
Included  at  compile  time. 

LINE  NUMBERS  are  not  necessary 
on  every  line.  They  are  needed  only 
to  transfer  control. 

VARIABLE  NAMES  can  be  up  to 

31  characters  long. 

STRING  manipulation  facilities  in- 
clude MATCH,  LEFTS,  RIGHTS, 
MIDS,  LEN,  Concatenation,  Arrays 
and  More. 

PEEK,  POKE,  CALL,  WHILE  . . . 
WEND,  TRACE,  Printer  Selection, 
Multiple  lines  per  statement.  Re- 
marks that  don't  take  space,  IF  . . . 
THEN  . . .  ELSE,  Logical  Operations, 
INPUT  LINEtoentertext  including 
commas  and  special  characters, 
READ  LINE  to  read  text  files  and 
MUCH,  MUCH  MORE. 


FOR  ONLY 


$ 


99 


95 


including  Extensive  User's  Manual 

Manual  only  $15.00 

BUSINESS  APPLICATIONS 
PROGRAMS  For  CP/M  Users: 

QSORT  —  A  Full-Diskette  Sort/ 
Merge  (in  8080  code)  with 
Documentation  $95 

UTILITIES  —  Including  a  Full-Disk 
Copy  and  Memory  Test  $40 

GENERAL  LEDGER  —  A  Generalized 
Business  GL designed  for  Account- 
ants orSmall  Businesses.  Includes 
complete  Documentation. 
Written  in  CBASIC  $995 

To  Order  or  For  More  Information,  Write: 

Aructured  /y/tem/  Group 

5615  KALES  AVENUE 
OAKLAND,  CALIFORNIA94618 

(415)547-1567 

California  residents  add  6%  Sales  Tax. 
Prepaid  or  COD  only. 

Dealer  Inquires  Invited 
CP/M  is  a  trademark  of  Digital  Research. 
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By  Gary  Coleman 

President  of  the  Midwest  Affiliation 
;  of  Computer  Clubs 

"Our  membership  is  falling  off!! 
What  do  we  do?"  This  is  a  pretty 
common  complaint  among  the  older 
clubs.  They've  been  around  long 
enough  to  grow  to  a  fair  number 
then  things  start  to  falter.  No  one 
seems  to  know  why,  either,  and  the 
club  seems  to  decline.  Let's  look  at 
this  phenomenon  and  see  if  we  can 
correct  it  where  it  is  already  happen- 
ing, or  head  it  off  before  it  does  in 
other  clubs. 

First  just  what  is  it  that  makes 
you  think  your  membership  might  be 
falling  off?  Could  it  be  a  false  alarm 
brought  on  by  the  fact  that  your  club 
is  not  growing  as  fast  as  it  once  did? 
Could  this  be  a  seasonal  thing?  Some 
of  the  MACC  clubs  have  reported 
terrible  attendance  in  the  summer 
months  for  a  number  of  reasons  in- 
cluding the  simple  fact  that  it  might 
be  more  fun  to  go  swimming  or  play 
tennis  than  go  to  a  computer  club 
meeting.  (Hard  to  imagine,  isn't  it?) 

But  suppose  that  it  really  is  hap- 
pening. Dues  are  not  being  renewed 
and  meeting  attendance  is  dropping. 
Let's  look  at  the  people  who  are  still 
there.  I  guess  there  are  a  few  basic 
types  of  members.  The  biggest  per- 
centage will  belong  to  the  two 
groups,  the  technicals  and  the  non- 
technicals.  The  technicals  are  guys 
who  have  been  in  computers  for 
years  in  most  cases.  Some  are  big 
system  freaks  and  some  are  just 
good  scroungers  who  seem  to 
always  be  at  the  right  place  at  the 
right  time.  The  non-techs  are  new  to 
the  hobby  and  join  the  club  looking 
for  help.  Now  looking  at  your  dying 
club,  what  kinds  of  members  are 
hanging  in  there?  Getting  the  older 
group  back  is  now  the  problem. 

It  has  been  the  plague  of  almost 
every  club  president  to  provide 
things  of  value  and  interest  to  both 
groups.  We  can  get  an  idea  of  what 
must  be  done  by  analyzing  the  situa- 
tion a  little  further. 

The  technicals  join  the  club  for 
different  reasons  than  the  non-techs. 
They  have  the  most  to  offer  the  club 
and  a  fair  amount  of  effort  to  keep 
them  active  will  pay  in  many  ways. 
They  are  also  the  group  that  might 
have  the  least  to  gain  from  the  club, 
so  it  won't  be  easy  to  attract  them. 

The  non-techs  on  the  other  hand 
have  little  to  offer  to  the  club.  Most 
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do  not  have  a  system  yet  and  are  a 
little  bewildered  by  the  whole  thing. 
They  want  to  learn  and  they  want  to 
get  their  own  machine.  Many  of 
these  will  grow  into  the  technicals, 
many  will  drop  out  and  never  be 
heard  from  again.  They  are,  however, 
the  largest  group  you  are  likely  to 
have  in  your  club  and  because  of 
that  they  represent  a  resource.  If 
nothing  more  they  contribute  dues!! 

One  of  the  tricks  that  has  been 
very  successful  in  many  MACC  clubs 
is  to  provide  a  club  that  can  be  viewed 
as  a  resource  by  all  the  members.  To 
accomplish  this  it  is  very  important  to 
understand  the  needs  of  the  mem- 
bers. In  any  problem  involving  people 
the  solution  will  not  always  meet  the 
needs  of  all  groups.  Maybe  the  needs 
of  one  group  may  be  met  by  the  re- 
sources of  another  group.  Wouldn't 
it  be  neat  if  the  needs  of  the  second 
group  could  be  met  by  the  resources 
of  the  first  group?  This  can  be  done 
in  a  number  of  ways. 

Consider  for  a  moment:  time. 
(That's  enough.)  Put  yourself  in  the 
shoes  of  the  technicals.  How  do  you 
view  time?  It's  the  thing  that  instant- 
ly goes  away  the  minute  you  get  your 
computer.  The  hours  making  cables 
are  hours  that  have  little  value  to 
you.  Maybe  you've  become  so  good 
at  scrounging  that  you  have  more 
projects  than  you  can  hope  to  accom- 
plish in  two  or  three  lifetimes.  What 
are  you  going  to  do?  You  need  help! 

Now  put  yourself  in  the  shoes  of 
the  non-tech.  You  have  no  machine 
and  offer  no  experience.  You  ache 
for  the  taste  of  hardware  but  have  no 
idea  where  to  begin  or  what  to  get. 
You  waste  a  lot  of  time  reading 
books  that  turn  out  to  be  useless 
and  go  to  the  meetings  hoping  to 
learn  something  or  get  in  on  some 
good  deal.  You  need  help! 

It  may  not  be  immediately  obvious, 
but  the  techs  and  the  non-techs 
need  each  other.  The  techs  have  the 
expertise  to  design  and  teach  and  in 
most  cases— prefer  to  spend  their 
time  doing  that  and  playing  with 
their  computers.  The  non-techs  have 
time  on  their  hands  that  could  be 
used  for  productive  ends  if  they  have 
the  guidance.  Now  all  of  this  seems 
to  imply  much  involvement  on  the 
part  of  the  techs,  who  might  feel 
that  they  don't  have  the  time.  You 
must  show  that  they  can  get  back 
much  more  than  they  put  into  it. 

One  possible  solution:  Set  up  a 
bulletin  board  at  your  meeting.  Divide 
it  into  two  sections.  Encourage  the 
techs  in  the  club  to  come  up  with 
projects  for  which  they  don't  have 
time,  but  would  like  to  see  done.  The 
non-techs  can  indicate  that  they  have 
time  on  the  other  section.  One  mem- 
ber of  the  Cleveland  Digital  Group 
put  a  notice  in  their  newsletter  that 


he  had  two  9-track  magtape  drives 
and  would  gladly  give  one  to  anyone 
who  could  make  one  of  them  work.  It 
was  picked  up  by  another  member 
who  had  a  lot  of  time  on  his  hands 
and  now  has  a  9-track  magtape  drive 
on  his  hands.  One  fellow  wanted  to 
get  some  wire-wrapping  done  for  his 
computer  interfaces  so  he  fixed 
another  member's  machine  in  trade. 
The  thankless  job  of  building  up  a 
memory  board  can  be  traded  for  a 
soldering  iron  or  a  multi-meter.  So 
the  techs  and  the  scroungers  in  the 
club  start  consciously  collecting 
material  explicitly  for  the  purpose  of 
trading  hours  of  work.  I  got  a  back- 
plane for  a  D-112  wired  up  (some- 
thing I  hate  doing!)  for  the  price  of 
some  help  onastudent's  seniorelec- 
trical  engineering  project.  A  million 
cases  where  this  was  the  fruitful 
thing  to  do  come  to  mind. 

This  new  partnership  between  the 
techs  and  the  non-techs  has  many 
useful  side  effects.  First  there  are 
more  people  doing  things,  second 
the  non-techs  are  learning  things 
and  being  exposed  to  the  talents 
and  techniques  of  the  techs.  Third, 
the  techs  and  scroungers  will  bring 
more  equipment  into  the  club  by 
spreading  their  loot  around. 

It  won't  be  easy  to  convince  the 
technicals  that  getting  a  job  done  by 
someone  else  can  do  them  good.  It 
is  possible  to  get  burned  in  this  kind 
of  trade.  But  both  sides  run  that  risk, 
so  just  be  careful.  One  thing  that 
may  help  to  convince  the  tech  is 
pointing  out  that  the  non-techs  have 
all  sorts  of  resources  and  capabili- 
ties that  the  techs  don't  have. 

I  recently  taught  a  course  on  digi- 
tal logic  for  the  club  at  my  home. 
When  one  of  my  students  hungrily 
eyed  a  flexowriter  I  had  for  years,  I 
offered  to  sell  it  to  him.  His  reponse 
was  "Well,  Gary,  I  don't  have  the 
thirty-five  dollars  right  now,  what 
will  you  take  in  trade?"  I  thought 
about  it  for  a  second  and  thinking 
that  he  didn't  have  anything  I  need- 
ed I  jokingly  said,  "Yeah,  a  color  tele- 
vision set."  His  response  knocked 
me  over.  "No  problem,  I  fix  them  for 
a  living.  Must  have  a  dozen  down  at 
the  shop.  What  kind  do  you  want?" 
I  have  heard  of  people  trading  an 
automobile  tune-up  for  all  sorts  of 
computer  stuff.  This  is  sort  of  inter- 
esting, isn't  it? 

In  summary,  people  in  your  club 
have  much  to  offer  each  other.  It  is 
the  job  of  the  officers  of  the  club  to 
make  sure  that  the  club  members 
get  the  picture  on  this.  When  inter- 
action between  the  members  in- 
creases the  reason  for  belonging  to 
the  club,  the  club  will  be  that  much 
stronger.  A  club  will  be  based  on  the 
most  solid  bases  known:  A  common 
good  of  all  its  members. 
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ARIZONA 

Byte  Shop  Tempe 
813  N.Scottsdale  Rd. 
Tempe,  AZ  85281 
(602)  894-1129 

Byte  Shop  Phoenix 
12654  N.  28th  Dr. 
Phoenix,  AZ  85029 
(602)  942-7300 

Byte  Shop  Tucson 
2612  E.  Broadway 
Tucson,  AZ  85716 
(602)  327-4579 

CALIFORNIA 

The  Byte  Shop 
1514  University  Ave, 
Berkeley,  CA  94703 
(415)  845-6366 

Computer  Center 
1913  Harbor  Blvd. 
Costa  Mesa,  CA  92627 
(714)  646-0221 

DCI  Computer  Systems 
4670  N.  El  Capitan 
Fresno,  CA  93711 
(209)  266-9566 

The  Byte  Shop 
1122  "B"  Street 
Hayward,  CA  94541 
(415)  537-2983 

The  Byte  Shop 
16508  Hawthorne  Blvd. 
Lawndaie,  CA  90260 
(213)  371-2421 

The  Computer  Mart 
633-B  West  Katella 
Orange,  CA  92667 
(714)  633-1222 

Byte  Shop 
496  South  Lake  Ave. 
Pasadena,  CA  91101 
(213)  684-3311 

Micro-Computer 
Application  Systems 
2322  Capitol  Avenue 
Sacramento,  CA  95816 
(916)  443-4944 

The  Computer  Store 
of  San  Francisco 
1093  Mission  Street 
San  Francisco,  CA  94103 
(415)  431-0640 

Byte  Shop 

321  Pacific  Ave. 

San  Francisco,  CA  94111 

(415)  421-8686 

The  Byte  Shop 
2626  Union  Avenue 
San  Jose,  CA  95124 
(408)  377-4685 

The  Computer  Room 
124H  Blossom  Hill  Rd. 
San  Jose,  CA  95123 
(408)  226-8383 

The  Byte  Shop 
509  Francisco  Blvd. 
San  Rafael,  CA  94901 
(415)  457-9311 


The  Byte  Shop 
3400  El  Camino  Real 
Santa  Clara,  CA  95051 
(408) 249-4221 

Recreational  Computer 
Centers 

1324  South  Mary  Ave. 
Sunnyvale,  CA  94087 
(408) 735-7480 

Byte  Shop  of  Tarzana 
18423  Ventura  Blvd. 
Tarzana,  CA  91356 
(213)  343-3919 

Computer  Components 
5848  Sepulveda  Blvd. 
Van  Nuys,  CA  91411 
(213)  786-7411 

The  Byte  Shop 
2989  North  Main  St. 
Walnut  Creek,  CA  94596 
(415)  933-6252 

Byte  Shop 
14300  Beach  Blvd. 
Westminster,  CA  92683 
(714)  894-9131 

COLORADO 
Byte  Shop 
3101  Walnut  St. 
Boulder,  CO  80301 
(303)  449-6233 

Byte  Shop 
3464  S.  Acoma  St. 
Englewood,  CO  80110 
(303) 761-6232 

FLORIDA 

Byte  Shop  of 

Fort  Lauderdale 

1044  East  Oakland  Park 

Blvd. 

Ft.  Lauderdale,  FL  33334 
(305) 561-2983 

Byte  Shop  of  Miami 
7825  Bird  Road 
Miami,  FL33155 
(305) 264-2983 

Microcomputer 
Systems  Inc. 
144  So.  Dale  Mabry  Hwy. 
Tampa,  FL  33609 
(813)  879-4301 

GEORGIA 

Atlanta  Computer  Mart 
5091 -B  Buford  Hwy. 
Atlanta,  GA  30340 
(404) 455-0647 

ILLINOIS 

Champaign  Computer 

Company 

318  N.  Neil  Street 

Champaign,  IL  61820 

(217)  359-5883 

itty  bitty  machine  co. 
1322  Chicago  Ave. 
Evanston,  IL  60201 
(312) 328-6800 

itty  bitty  machine  co. 
42  West  Roosevelt 
Lombard,  IL  60148 
(312)  620-5808 


INDIANA 

The  Data  Domain 
406  So.  College  Ave. 
Bloomington,  IN  47401 
(812)  334-3607 

The  Byte  Shop 
5947  East  82nd  St. 
Indianapolis,  IN  46250 
(317)  842-2983 

The  Data  Domain 
7027  N.  Michigan  Rd. 
Indianapolis,  IN  46268 
(317)  251-3139 

IOWA 

The  Computer  Store 
of  Davenport 
4128  Brady  Street 
Davenport,  IA  52806 
(319)  386-3330 

KENTUCKY 

The  Data  Domain 
3028  Hunsinger  Lane 
Louisville,  KY  40220 
(502)  456-52^2 

MICHIGAN 

The  Computer  Store 

of  Ann  Arbor 

310  East  Washington 

Ann  Arbor,  Ml  48104 

(313)  995-7616 

Computer  Mart 
of  Royal  Oak 
1800  W.  14  Mile  Rd. 
Royal  Oak,  Ml  48073 
(313) 576-0900 

General  Computer  Store 
2011  Livernois 
Troy,  Ml  48084 
(313)  362-0022 

MINNESOTA 

Computer  Depot,  Inc. 
351 5  W.  70th  St. 
Minneapolis,  MN  55435 
(612)  927-5601 

NEW  JERSEY 

Hoboken  Computer  Works 
No.  20  Hudson  Place 
Hoboken,  NJ  07030 
(201)  420-1644 

The  Computer  Mart 
of  New  Jersey 
501  Route  27 
Iselin,  NJ  08830 
(201)  283-0600 

NEW  YORK 

The  Computer  Shoppe 
444  Middle  Country  Rd. 
Middle  Island,  NY  11953 
(516)  732-4446 

The  Computer  Mart 
of  New  York 
118  Madison  Ave. 
New  York,  NY  10001 
(212) 686-7923 

The  Computer  Corner 
200  Hamilton  Ave. 
White  Plains,  NY  10601 
(914)949-3282 


NORTH  CAROLINA 

ROMs  'N'  RAMs 
Crabtree  Valley  Mail 
Raleigh,  NC  27604 
(919)  781-0003 

OHIO 

Byte  Shop 

2432  Chester  Lane 

Columbus,  OH  43321 

(614)  486-7761 

Computer  Mart  of  Dayton 
2665  S.  Dixie  Ave. 
Dayton,  OH  45409 
(513)  296-1248 

OREGON 

Byte  Shop  Computer  Store 
3482  SW  Cedar  Hills  Blvd. 
Beaverton,  OR  97005 
(503)  644-2686 

The  Real  Oregon 
Computer  Co. 
205  West  10th  Ave. 
Eugene,  OR  97401 
(503)  484-1040 

Byte  Shop  Computer  Store 
2033  SW  4th  Ave. 
Portland,  OR  97201 
(503)  223-3496 

RHODE  ISLAND 

Computer  Power,  Inc. 
M24  Airport  Mall 
1800  Post  Rd. 
Warwick,  Rl  02886 
(401)  738-4477 

SOUTH  CAROLINA 

Byte  Shop 
2018  Green  St. 
Columbia,  SC  29205 
(803)  771-7824 

TENNESSEE 

Microproducts  &  Systems 
2307  E.  Center  Street 
Kingport,  TN  37664 

(615)  245-8081 

TEXAS 

Computer  Port 
926  N.  Collins 
Arlington,  TX  76011 
(817)  469-1502 

Computertex 
2300  Richmond  Ave. 
Houston,  TX  77006 
(713)  526-3456 

Interactive  Computers 
7646V2  Dashwood  Rd. 
Houston,  TX  77036 
(713)  772-5257 

Neighborhood  Computer 
Store 

#20  Terrace 
Shopping  Center 
4902  -  34th  Street 
Lubbock,  TX  79410 
(806)  797-1468 


The  Micro  Store 
634  So.  Central 
Expressway 
Richardson,  TX  75080 
(214)  231-1096 

VIRGINIA 

The  Computer  Systems 
Store 

1984  Chain  Bridge  Rd. 
McLean,  VA  22101 
(703)  821-8333 

Media  Reactions  Inc. 
Reston  International  Center 
11800  Sunrise  Valley  Dr. 
Suite  #312 
Reston,  VA  22091 
(703)471-9330 

The  Home  Computer  Center 
2927  Virginia  Beach  Blvd. 
Virginia  Beach,  VA  23452 
(804)  340-1977 

WASHINGTON 

Byte  Shop  Computer  Store 
14701  N.E.  20th  Ave. 
Bellevue,  WA  98007 
(206)  746-0651 

The  Retail  Computer  Store 
410  N.E.  72nd 
Seattle,  WA  98115 
(206)524-4101 

WISCONSIN 

The  Milwaukee 
Computer  Store 
6916  W.  North  Ave. 
Milwaukee,  Wl  53213 
(414)  259-9140 

WASHINGTON  D.C. 

Georgetown 
Computer  Store 
3286  M  Street  NW 
Washington,  D.C.  20004 
(203)  362-2127 

CANADA 

Trintronics 
160  Elgin  St. 
Place  Bell  Canada 
Ottawa,  Ontario  K2P  2C4 
(613)  236-7767 

Computer  Mart  Ltd. 
1543  Bay  view  Ave. 
Toronto,  Ontario  M1  K  4K4 
(416)  484-9708 

First  Canadian 
Computer  Store  Ltd. 
44  Eglinton  Ave.  West 
Toronto,  Ontario  M4R  1 A1 
(416)  482-8080 

The  Computer  Place 
186  Queen  St.  West 
Toronto,  Ontario  M5V  1Z1 
(416) 598-0262 

Basic  Computer  Group  Ltd. 
1548  East  8th  Ave. 
Vancouver,  B.C.  V6J  4R8 
(604)  736-7474 

Pacific  Computer  Store 
4509  Rupert  St. 
Vancouver,  B.C.  V5R  2J4 
(604)  438-3282 
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The  end  of  Kit-Kits. 

The  end  of  bad  solder  joints,  heat  damaged 
components  and  sick  ICs.  Introducing  the 
Semikit.  Item  1,  a  16KR A  Memory  Board,*369. 


Let's  face  it.  Loading  and 
soldering  PC  Boards  is  not  much  fun 
for  the  kit  builder.  Even  more 
important,  it's  the  place  where  most 
of  the  trouble  gets  introduced.  The 
real  fun  and  education  comes  in 
running  and  testing  boards. 

Now  the  Semikit  with  fully 
tested  ICs. 

At  the  price  of  a  kit,  Processor 
Technology  Corporation  introduces 
the  Semikit.  It's  a  fully  stuffed, 
assembled  and  wave  soldered  PC 
Board  loaded  with  ICs  that  have 
gone  through  Q.C.  and  final  check- 
out (a  first  in  the  industry). 

We  leave  you  the  fun  of  testing 
with  our  fully  documented  set  of 
instructions.  We  do  the  production 
tasks  of  loading,  wave  soldering  and 
inspecting  the  boards.  You  do  the 
more  interesting  and  time 
consuming  chore  of  testing  and 
burning-in  the  boards. 

The  result  is  one  sweet  deal  for 
both  of  us.  You  get  a  board  where 
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the  primary  causes  of  damage  (poor 
solder  joints,  excess  solder  and  bad 
ICs)  are  virtually  eliminated.  You 
get  a  board  of  highest  professional 
quality.  And  we  get  the  business! 

The  16KRA  Memory  Boards 
at  your  dealer  now. 

Your  Processor  Technology 
dealer  has  the  first  Semikit,  a 
16KRA  Memory  Board,  in  stock  and 
ready  to  go  right  now.  You  can 
take  it  home  tonight  for  S369  as  a 
Semikit  or  for  S399  fully  assembled, 
tested  and  burned-in. 

You'll  have  a  16,384  byte  memory 
with  a  better  price  performance 
ratio  than  anything  on  the  market 
today.  Now  you  can  afford  to  add 
quality,  high  density  memory  to  your 
system  for  remarkably  little.  And 
you  can  add  enough  to  solve  com- 
plex computing  problems  right  in 
the  main  frame. 

The  memory  features  invisible 
refresh.  There's  no  waiting  while  the 
CPU  is  running.  Worst  case  access 
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time  is  400  nsec.  Each  4,096  word 
block  is  independently  addressable 
for  maximum  system  flexibility. 
Power  is  typically  5  watts,  the 
same  as  most  single  4K  memory 
modules. Back-up  power  connection 
is  built-in. 

Other  Semi's  are  coming 
your  way. 

The  16KRA  Memory  is 
Processor's  first  step  in  adding  more 
fun,  capability  and  reliability  to 
your  computer  system  at  lower  cost. 
Other  modules  are  on  the  way  to 
your  dealer  now.  Come  on 
down  today. 

Or  you  may  contact  us  directly. 
Please  address  Processor 
Technology  Corporation,  Box  G, 
7100  Johnson  Industrial  Drive, 
Pleasanton,  California  94566. 
Phone  (415)  829-2600. 
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Dactyloscopy  means  the  art  of  reading  fingerprints. 
Although  it  came  into  general  use  as  a  practical  tool  of 
Identification  less  than  a  century  ago,  the  knowledge  is 
ancient.  The  cave  painting  of  Altamira  and  Lascaux  are 
"signed"  by  the  artists  pressing  their  handprints  on  the 
freshly-painted  surfaces  and  numerous  fingerprint  im- 
pressions have  been  discovered  on  clay  tablets  used  for 
writing  by  the  Ancients  and  Babylonians.  It  is  believed 
that  most  of  these  prints  were  not  made  accidentally 
since,  in  cuniform  script  on  one  tablet,  now  in  the 
British  Museum,  we  find  the  report  by  a  Babylonian  of- 
ficer who  was  ordered  to  apprehend  an  individual  and 
secure  his  fingerprints.  Even  the  Apostle  Paul  who  is 
reputed  to  have  been  literate,  signed  his  epistles  with 
his  fingerprints. 

Early  in  the  12th  Century  a  Chinese  author  wrote  a 
series  of  crime  novels  in  which  he  alluded  to  the  use  of 
fingerprints  in  criminal  identification.  In  one  passage  he 
describes  how  a  man  caught  two  women  who  had  killed 
his  brother  and  forced  them  to  ink  their  fingers  to  record 
their  fingerprints. 

From  these  extant  samples  out  of  history  we  can  per- 
ceive that  the  individual  patterns  of  whorls  and  loops  on 
everyone's  fingertips  were  observed  to  be  unique  to  the 
bearer  and  unchanging  throughout  the  individual's  life. 
Names  can  be  changed,  faked  or  misunderstood;  physi- 
cal features  change  with  age  or  become  altered  by  acci- 
dent, and  now  features  can  be  rearranged  through  sur- 
gery, but  from  before  birth  to  beyond  death  the  finger- 
print patterns  remain  the  same. 

Practical  and  accurate  methods  of  identification  of 
the  distinctive  patterns  were  slow  in  developing.  In  1823 
Johannes  Purkinje  in  his  doctoral  thesis  described  the 
fingerprint  types  and  classified  them  into  nine  major 
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groups.  Dr.  Purkinje's  work  was  advanced  by  Sir  Francis 
Galton  who  divided  print  patterns  into  three  groups, 
arches,  loops  and  whorls.  These  three  classifications  re- 
main the  basis  for  the  modern  techniques. 

In  the  last  decade  of  the  19th  Century,  the  theory  of 
dactylography  was  well  established,  but  as  yet  It  was  a 
science  in  search  of  an  application.  In  1891  Juan  Vuce- 
tich,  an  Argentinian  police™  official  was  the  first  to 
recognize  fingerprinting  as  an  important  tool  in  forensic 
investigation.  He  established  the  first  criminal  finger- 
print files. 

In  England  Galton's  system  combined  with  a  method  of 
identification  based  on  physical  measurements  devel- 
oped by  Alphonse  Bertillon,  was  established  in  1894  and 
eight  years  later  M.  Bertillon  became  the  first  to  identify 
an  unknown  criminal  suspect  solely  by  fingerprints. 

This  breakthrough  fired  the  public  imagination,  stoked 
by  the  rich  fuel  of  Sir  Arthur  Conan  Doyle's  prolific  fic- 
tional output  in  his  Sherlock  Holmes  series. 

In  the  United  States  the  first  use  of  fingerprints  was 
for  non-criminal  registration  and  is  believed  to  have  oc- 
curred in  1902  when  the  head  of  New  York  City's  Muni- 
cipal Service  Commission  required  that  all  civil  service 
applicants  be  fingerprinted.  A  year  later  dactyloscopy 
was  officially  adopted  for  identification  purposes  in  the 
New  York  Department  of  Prisons  and  a  fingerprint 
bureau  was  installed  at  Leavenworth  Penitentiary  the 
following  year.  Between  1905  and  1908  the  armed  ser- 
vices adopted  the  system  and  the  Federal  Bureau  of  In- 
vestigation began  using  the  technique  in  1908. 

An  Act  of  Congress  in  1924  officially  established  an 
identification  bureau  within  the  FBI.  Subsequently  the 
print  records  from  Leavenworth  and  from  the  Interna- 
tional Association  of  Chiefs  of  Police  were  combined 
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and  added  to  the  FBI  file.  Since  that  time  the  FBI  has 
served  as  the  national  clearinghouse  and  repository. 
Criminal  files  alone  now  contain  more  than  72  million 
fingerprint  cards  representing  in  excess  of  21  million 
persons.  In  addition  the  FBI  maintains  a  separate  bank 
for  non-criminal  identification  such  as  government 
employees,  all  military  personnel,  security-cleared  per- 
sonnel and  aliens. 

Some  22,000  fingerprints  are  received  at  the  FBI  bank 
each  day  and  about  15,000  of  these  must  be  searched 
against  existing  fingerprint  files.  To  handle  this  huge 
matching  task,  approximately  3,000  persons  are 
employed,  half  of  whom  are  trained  dactyloscopists. 

The  task  involves  a  number  of  steps,  reading,  classify- 
ing and  matching.  Until  recently  all  this  was  done  by  eye 
alone.  In  examining  a  print,  the  technician  picks  out 
various  characteristics  to  determine  the  pattern  type 
such  as  arches,  tented  arches,  ulnar  loops,  radial  loop 
and  whorls.  After  the  general  pattern  is  determined,  the 
classification  is  broken  down  to  finer  points  and  pro- 
gressively smaller  groups  of  characteristics.  The  pro- 
cess enables  the  narrowing  of  classification  from 
millions  to  a  few  thousands. 

This  painstaking  work  was  ripe  for  assistance  from 
computer  technology.  In  1962-63  the  FBI  initiated  a  joint 
study  with  the  National  Bureau  of  Standards  regarding 
the  feasibility  of  automating  the  FBI's  dactyloscopy 
banks.  The  contract  was  awarded  to  Rockwell  Interna- 
tional who  had  been  engaged  in  basic  research  in  elec- 
tronic pattern  recognition  systems.  In  response  Rock- 
well developed  its  PRINTRAK™  product  line  consisting 
of  card  readers,  image  scanners  and  processors,  search 
computers,  printers  and  storage  facilities.  The  systems 
can  operate  on  stand-alone  mode  or  can  be  coupled  to 
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central  processing  files  by  means  of  telephone  lines. 
(See  Figure  1  and  Photos  1  and  2.) 

The  PRINTRAK™  method  operates  on  the  recognition 
of  the  detailed  features  on  each  print,  called  the 
minutiae  bifurcation  —  forks  in  the  lines  and  ridge  end- 
ings(See  Figure  4). 

For  information  storage  a  print  is  placed  in  a  high- 
speed card  reader.  A  scanner  "reads"  the  print  taking 
less  than  one  second  per  item,  enhances  the  image  to 
provide  better  contrast  between  light  and  dark  areas, 
edits  out  the  unreadable  parts,  determines  the  direction 
of  the  ridge  flow  and  locates  the  minutiae  of  the  finger- 
print. (See  Figures  2a,  2b,  2c,  2d  and  4.)  The  information  is 
sent  to  the  control  computer  which  performs  a  final 
editing  before  sending  the  binary-encoded  data  to  a 
DEC  PDP  11/34  minicomputer,  the  data  output  pro- 
cessor, which  classifies  the  fingerprint  for  storage. 

Retrieval  of  data  can  be  achieved  by  alphanumerics  or 
by  electronic  dactyloscopy. 

Most  of  the  PRINTRAK  systems  are  large  and  com- 
plex, however  one  model  reads  a  fingerprint  image 
directly  from  the  individual's  finger  and  compares  the 
input  with  its  limited  file.  This  installation  is  principally 
used  for  security  systems.  (See  Photo  3.) 

For  criminal  identification  the  local  installation 
couples  with  the  central  data  bank.  Even  a  partial  print 
lifted  at  the  scene  of  a  crime  can  be  used  for  automatic 
search  for  a  match.  The  latent  image  is  placed  on  the 
scanner,  the  existing  features  are  enhanced  and  dis- 
played on  the  CRT.  A  technician  using  a  cursor  annotates 
the  outstanding  features  in  the  latent  print.  Then  the 
operator  initiates  an  automatic  search  to  match  the  latent 
against  those  prints  on  file.  The  search  can  be  general  in 
nature  to  cover  all  the  filed  prints  or  more  specific  as 

INTERFACE  AGE  33 


PHOTO  1.  CRIME  SOLVER  —  Printrak  250L,  automatic  Latent  Fingerprint  Identifica- 
tion System  designed  to  make  it  feasible  for  the  first  time  for  police  to  match  finger- 
prints left  at  crime  scenes  (latents)  against  those  already  on  file,  is  checked  by 
engineer  Ray  Mendoza.  Built  by  Rockwell  International's  Autonetics  Group,  the 
system  can  match  latents  of  varying  quality  against  file  prints  at  up  to  250  fingers 
per  second. 


PHOTO  2.  CLOSE  LOOK— Enhanced  view  of  fingerprint 
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PHOTO  3.  DIRECT  READER  —  Printrak  250  Direct 
Reader  system  developed  by  Rockwell  International's 
Autonetics  Group  verifies  the  identification  of  a  person 
based  on  a  fingerprint  image  read  directly  from  the  indi- 
vidual's finger.  The  system  has  applications  in  areas  in- 
cluding access  control;  credit  card  verification,  24-hour 
banking  and  other  financial  transactions;  immigration 
control,  and  numerous  other  uses  where  positive  iden- 
tification of  a  fingerprint  is  required  to  identify  a  person. 
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Figure  2c.  Ridge  Direction  Plot 
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Figure  2d.  Minutiae  Plot 
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Figure  3a.  Unknown  Print 
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Stand  Alone  ASCII  Keyboard  Specification 


Orders  accepted  by  phone  or  mail. 

MASTERCHARGE  *  VISA  *  COD  Hr  CHECK  *  MONEY  ORDER 


4  SIMULTANEOUS  OUTPUTS  AVAILABLE:  THE  ONLY  ONE  ON  THE  MARKET 

1.  SERIAL  TTL  LEVEL 

2.  BUFFERED  8  BIT  (TRI-STATE  LATCH)  PARALLEL  OUTPUT  WITH  VALID  DATA 
SYNC  PULSE  AND  LEVEL 

3.  20  MA  OPTO-ISOLATED  CURRENT  LOOP,  POLARITY  INDEPENDENT 

4.  EIARS232C 

ft  SINGLE  +5  VOLT  300  MA  (NOMINAL)  POWER  SUPPLY 
ft  INDUSTRY  STANDARD  2  KEY  ROLLOVER  ENCODER 

ft  ANSI  -  COMPATIBLE  KEY  SET;  FOR  SLIM-LINE  "HIDEAWAY"  PACKAGING 
ft  SEGMENTED  SPACE  BAR  ALLOWS  FAST  MULTIPLE-SPACING  WITHOUT 

REPEAT KEY 
ft  REPEAT  KEY  REPEATS  AT  CHARACTER  RATE 

ft  USER  SELECTABLE  UPPER  CASE  ONLY  (KSR/ASR/33  REPLACEMENT)  OR 

UPPER/LOWER  CASE 
ft  FACTORY  SET  AT  1 10  BAUD  BUT  EASILY  ADJUSTED  BY  USER  TO  ANY  BAUD 

RATE  FROM  1 10  TO  9600  BAUD 
ft  FLEXIBLE  PARITY 

ft  LED  INDICATOR  FOR  SHIFT-LOCK  KEY  ELIMINATES  CASE  UNCERTAINTY 
ft  24  PIN  DUAL  -  INLINE  CONNECTOR 

ft  LOW  PROFILE  CASE  (OPTIONAL)  Available  Mid-December 


COMPONENT  SALES  INC. 

"77B-A  BRANNAN,  SAN  FRANCISCO,  CA  9*4103 


[415]  861-1345 
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OO  ASSEMBLED  AND  TESTED 

Plus  $3.00  handling  charge.  California  residents  add  6^2%  sales  tax. 


PRAMMER  III 

by  xybek 

The  Ultimate  EPROM  Memory  Board 
For  Your  S100-Bus  Computer 

*  Accommodates  from  1  k  to  30k  of  the  above  EPROMS,  in 

any  combination,  each  addressable  on  any  1  k  boundary 
within  the  board's  32k  address  space. 

*  1  k  of  scratch-pad  RAM. 

*  On-board  programming  for  all  three  EPROM  types. 

*  Tri-state  buffers  on  all  address  and  data  lines. 

*  Empty  EPROM  sockets  do  not  require  address  space. 

Xybek  •  P.O. Box 4925  •  Stanford,  C A 94305 

Telephone:  (408)  296-8188 
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Sill 

^HflU  J  I  $450 


16K  RAM 

FULLY  STATIC 


INTRODUCTORY 
KIT  PRICE 


DEALER  INQUIRIES  INVITED 


10  SLOT  TABLE  TOP 
MICROCOMPUTERS 
TT-8080    KIT  $475 

SYSTEM  W/16K  &  I/O 
TT-8080-S    KIT  $1125 

CARD  CAGE  & 
MOTHER  BOARD 
ECT-100    KIT  $100 

WITH  CONNECTORS 

&  GUIDES 
ECT-100-F    KIT  $200 

CPU'S,  MEMORY 
MOTHER  BOARDS 
PROTOTYPING  BOARDS 
EXTENDER  CARDS 
POWER  SUPPLIES 


SHIPPING  EXTRA 


ELECTRONIC  CONTROL  TECHNOLOGY 

P.O.  BOX  6,  UNION,  NEW  JERSEY  07083 
(201)  686-8080 


determined  by  descriptive  information  entered  by  the 
.operator  such  as  the  suspect's  approximate  age,  type  of 
crime,  which  finger  of  the  ten,  if  known,  and  what  class 
of  fingerprint  pattern  (Figures  3a,  3b,  3c).  At  the  end  of 
the  search  the  system  delivers  a  printout  of  the  poten- 
tial suspects,  all  numerically  ranked  by  probability  of 
match.  Final  verification  of  the  actual  match  is  made  by 
the  operator  who  has  now  narrowed  his  field  down  to  a 
limited  number  of  cards  instead  of  the  potential 
thousands  or  hundreds  of  thousands. 

By  this  method  criminal  identification  can  be  sped  up 
and  arrest  probabilities  enhanced  because  of  the  time 
saved. 

Electronic  dactyloscopy  has  many  functions  in  civil- 
ian identification.  Amnesia  victims  can  be  identified, 
naturalized  citizens  can  call  upon  the  service  for  social 
security  purposes  and  charge  card  holders  can  have  pro- 
tection against  theft. 

Other  potential  uses  of  this  system  cannot  properly 
be  called  dactyloscopy,  rather  pedoscopy  or  rhinoscopy. 
Pedoscopy,  footprinting,  is  already  in  use  in  some 
hospitals  for  identification  of  newborns.  Rhinoscopy, 
noseprinting,  is  used  by  the  Department  of  Agriculture 
of  the  Government  of  Canada  for  registration  of  pedigreed 
livestock.  Features  similar  to  fingerprints  are  found  on 
the  nose  ridges  of  most  mammals.  These  records  remain 
on  file  for  the  natural  life  of  the  animal  unless  advised  by 
the  owner  of  the  animal's  demise.  This  meritorious  sys- 
tem has  not  yet  been  introduced  into  the  United  States 
animal  recording  agencies,  but  with  the  increased  inci- 
dences of  petnapping  and  rustling,  the  feasibility  of  intro- 
ducing such  methods  should  be  considered,  especially 
since  technological  means  are  now  readily  available. 

BIBLIOGRAPHY 

Practical  Fingerprinting,  by  B. 
New  York  1942. 


C.  Bredges.  Funk  &  Wagnalls, 


Fingerprint  Handbook,  by  Annita  T.  Field,  Charles  C.  Thomas, 
Springfield,  IL  1959. 
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The  complete 
$655  line  printer. 

It's  ready  to  plug  in,  has  an  80-column 
format,  a  remarkable  MTBF  and  is 
14  times  faster  than  a  teletype! 


Breaking  the  hardcopy  barrier 

It's  finally  happened!  The  Axiom 
EX-800  provides  full  performance 
hardcopy  at  a  price  compatible  with 
today's  low  cost  micros.  This  little 
80-column  machine  zips  along  at  160 
characters  per  second  (14  times  faster 
than  a  teletype)  — at  a  breakthrough 
single  quantity  price  of  $655  for  a 
complete  printer. 

When  we  say  complete 
we  mean  it 

The  EX-800  is  a  stand-alone  unit 
with  case,  power  supply,  96  character 
ASCII  generator  and  interface,  paper 
roll  holder,  infra-red  low  paper  detec- 
tor, bell,  and  multi-line  asynchronous 
input  buffer.  You  won't  find  these 
standard  features  on  any  other 
printer,  regardless  of  price! 

Our  only  option 

Our  printer  is  so  complete,  that  we 
offer  only  one  option.  A  serial  inter- 
face (RS  232C  or  current  loop)  good 
for  16  baud  rates  from  50  to  19,200 
and  thoughtfully  provided  with  a 
switch  for  either  Centronics  or  Tally 
compatibility.  Might  we  call  it  a  Tally- 
whacker?  At  $85.00  it  certainly 
should  be! 

Built-in  LSI  microprocessor 

The  heart 
of  the  EX-800 1 
is  a  printed 
circuit  card, 
containing  a 

custom  LSI  chip  made  by  Intel  to 
Axiom  specifications,  which  controls 
all  printer  functions.  Microprocessor 
power  means  flexibility.  Such  as  the 
built-in  self  test  routine  and  variable 


/mm 


character  size.  It  also  means  reliability. 
Several  industry  surveys  have  shown 
LSI  to  be  many  times  more  reliable 
than  equivalent  conventional  circuitry. 
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the  paper  is  inexpensive  and  readily 
available,  costing  about  10  for  an 
8V2  x  IF  equivalent. 

Light,  small,  quiet,  reliable, 
and  versatile 

Our  EX-800  weighs  in  at  12 
pounds,  is  just  9%  inches  wide,  4 
inches  high,  and  11  inches  deep,  and 
is  delightfully  quiet  which  makes  it 
ideal  for  office  and  other  low  noise 
environments.  The  simple  print 
mechanism  is  virtually  maintenance 
free.  In  fact,  tests  show  an  incredible 
MTBF,  many  times  greater  than 
impact  printers.  This  versatile  printer 
is  the  ideal  mate  for  micros,  minis, 
CRTs,  instruments  and  systems. 


The  advantages  of 

electrosensitive  printing 

The  EX-800  can  print  80,  40,  or 
20  characters  across  the  five  inch 
wide  electrosensitive  paper.  Under 
software  control,  single  characters  or 
words  may  be  printed  larger  for 
emphasis.  The  permanence  of  the 
hardcopy  is  archival,  because  once 
the  aluminum  coating  has  been  re- 
moved, there  is  no  way  to  put  it  back. 
It's  unaffected  by  sunlight,  moisture 
or  heat  Although  the  printer  doesn't 
provide  multiple  copies,  excellent 
quality  photocopies  can  be  made 
from  the  high  contrast  printout.  Also, 
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(213)  245-9244  •  TWX  910-497-2283 
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Just  unbox  and  plug  it  in 

That's  all  you  have  to  do  to  the 
Axiom  EX-800  —  apart  from  pay 
for  it,  and  at  $655  that's_dmQ£t 
a  pleasure. 
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Send  to: 
5932  San  Fernando  Rd., 
Glendale,  CA  91202 

□  Urgent.  Please  phone  me  at  ext  

□  Have  rep  contact  me 

□  I'd  like  to  have  a  demonstration 

□  Send  lit  including  sample  of  printout 

Name  


Company  . 
Dept  


Address   ^_  _ 

City  ,  

Zip  Telephone  _ 


.State  . 


INTRODUCTION 

The  function  of  an  op- 
tical character-recognition  device 
is  to  output  a  unique  "electrical  pattern" 
corresponding  to  each  printed  (or  handwritten) 
figure  which  is  presented  to  its  input  sensor.  The  same 
output  should  appear  for  every  occurrence  of  the 
"same"  figure.  The  function  of  an  optical  character- 
classification  device  is  to  divide  a  sufficiently  large  set 
of  printed  figures  into  classes  of  "recognizably  similar" 
figures.  An  adaptive  optical  character-recognition  de- 
vice would  combine  the  functions  of  both  classification 
and  recognition.  Here  the  emphasis  is  on  recognition 
rather  than  on  classification,  but  "point-humans"  did 
come  about  in  consideration  of  the  problems  of  devel- 
oping a  software  structure  for  adaptive  optical  charac- 
ter-recognition, i.e.  to  recognize  the  "6-ness"  in  a  6  or 
the  "b-ness"  of  a  b.  These  problems  include  font- 
flexibility,  mis-registration,  broken  lines,  holes,  rigid 
sets  of  rules  for  handwriting  (a  training  program  for  per- 
sonnel), etc.1 
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A 

printed  or 
handwritten  char- 
acter, or  more  generally  a 
figure,  is  a  subspace  of  the  sur- 
face upon  which  it  appears.  The  simple 
thought-experiment  which  could  lead  to  a 
theory  of  point-humans  is  to  imagine  being  very  tiny 
and  inside  of  such  a  "letter-space."  In  the  limit,  you 
become  a  point-human.  A  point-human  is  an  abstraction 
of  the  attributes  and  powers  of  a  human  being  which  are 
relevant  solely  to  the  classification  and  recognition  of 
letter-spaces  "from  the  inside."2  Thus,  gravity  is  irrele- 
vant to  a  point-human.  All  senses  but  vision  are  irrele- 
vant, and  since  a  point-human  can  have  but  one  eye,  it  is 
a  monocular  being.  At  any  given  time  a  point-human  has 
a  position  —  its  "viewpoint"  —  and  a  "view,"  namely 
the  "visible"  part  of  the  boundary  of  the  ambient  letter- 
space.  The  locomotory  powers  of  a  point-human  are 
confined  to  translation  within  the  ambient  letter-space; 
we  say  it  has  "jets."  The  cognitive  powers  of  a  point- 
human  include  a  perfect  memory,  flawless  deductive 
powers  (in  standard  logic),  and  an  unerring  sense  of 
direction.  The  single-minded  purpose-in-life  of  a  point- 
human  is  to  apply  its  perceptual,  locomotory,  and 
cognitive  powers  to  the  classification  and  recognition 
of  letter-spaces. 

DETERMINATION  OF  AMBIENT  LETTER-SPACE 

Every  printed  letter  or  character  or  figure  corresponds 
to  a  more  or  less  well-defined  subspace  of  the  surface 
upon  which  it  is  printed.  For  the  sake  of  discussion, 
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let 

us  assume 
that  the  subspaces 
corresponding  to  letters 
are  perfectly  well-defined  —  no 
broken  lines,  no  holes,  etc.  —  and 
that  they  are  subspaces  of  a  plane  surface. 
The  subspaces  corresponding  to  printed  letters  are 
called  "letter-spaces,"  although  the  latter  term  shall 
also  include  any  subspace  of  a  plane  satisfying  cer- 
tain conditions  which  delimit  an  abstract  concept  of 
the  printed  figure.  But,  before  giving  a  more  formal  de- 
finition of  letter-space,  it  is  first  necessary  to  introduce 
a  little  terminology  from  the  mathematics  of  curves 
in  a  plane.  A  continuous  curve  in  a  plane  is  "piece- 
wise  smooth"  if  at  every  point  but  for  a  finite  number 
of  exceptions  called  "corners"  there  is  a  well  defined 
tangent-line  (See  Figure  1).  A  curve  is  "simple"  if  it 
never  crosses  itself,  and  is  "closed"  if  it  has  no  ends. 
Let  us  call  a  piecewise-smooth,  simple,  closed  curve  a 
"boundary  curve."  A  boundary  curve  sub-divides  the 
plane        three  mutually  non-overlapping  subspaces 
of  the       e,  namely  the  bounded  interior  region,  the 
bound       urve  itself,  and  the  jnbounded  exterior  re- 
gion. I       nd  B  are  boundary   urves  and  A  is  entirely 
contai       n  the  bounded  interior  region  of  B,  then  we 
say  B  "enclosed"  A,  or  that  A  is  "enclosed  by"  B. 

A  "letter-space"  is  a  boundary  curve  C  plus  its  interior 
region,  minus  the  interior  regions  of  a  finite  number 
(possibly  zero)  of  mutually  non-overlapping,  non-enclos- 
ing boundary  curves  all  enclosed  by  C.  The  sum  of  all 
these  bo  dary  curves  is  calle  he  "boundary"  of  the 
letter-sps  . 

Assum  i point-human  is  drc  iped  into  a  letter-space 
at  random.  Its  problem  is  to  ar  wer  as  quickly  as  pos- 
sible the  question,  "What  letter-space  am  I  in?". 
Answering  this  question  is  called  "determination  of  the 
ambient  letter-space."  One  might  think  that  all  the 
point-hUi  )  would  have  to  do  is  explore  the  entire 
boundar  id  compare  what  it  js  to  the  elements  of  a 
master  c     log  of  letter-space  ies,  and  that  th 


the 

determina- 
tion of  the  ambient 
letter-space  would  follow. 
This  is  true,  except  that  it  may 
very  well  be  unnecessary  for  the  point- 
human  to  see  the  entire  boundary.  This  is  very  im- 
portant for  it  has  a  direct  bearing  on  how  much  time, 
on  the  average,  that  it  should  take  before  the  determi- 
nation is  achieved. 
THREE  FACTS 

A  point  in  a  letter-space  is  called  a  "viewpoint."  A  view- 
point is  said  to  be  "visible"  from  another  viewpoint  if 
the  line  segment  connecting  the  two  is  entirely  contained 
in  the  ambient  letter-space.  The  "view"  at  a  viewpoint  is 
the  set  of  all  boundary  points  which  are  visible  from  the 
viewpoint.  At  any  given  time  during  its  exploration  of  a 
letter-space,  a  point-human  has  a  view.  The  First  Fact  of 
a  theory  of  point-humans  would  be  that  only  a  finite 
number  of  views  is  necessary  for  the  determination  of  a 
letter-space.  Hence  a  point-human  dropped  at  random 
into  a  letter-space  would  have  a  view,  and  would  need  to 
make  only  a  finite  number  of  "jumps  Defore  announcing 


"The  mine  is 
always  bigger  than 
 the  gem."  

How  shall  a  point-human  make  the  most  of  the  infor- 
mation available  to  it  in  a  single  view?  The  Second  Fact 
of  a  theory  of  point-humans  would  be  that  the  only  rele- 
vant information  in  a  view  is  contained  in  a  finite  list  of 
features  —  a  "feature-sequence"  —  obtained  by  scan- 
ning (say,  clockwise)  once  around  the  view.  The  possible 
features  are  summarized  with  examples  and  symbols  in 
Table  I,  and  an  example  of  a  feature-sequence  is  given  in 
Figure  2. 

Any  directic  ich  there  is  an  °brupt  increase  or 

decrease  of  distance  (versus  angle  o  lirection)  has  very 
special  significance  to  a  point-human.  It  means  that  a 
portion  of  the  boundary  is  occluded  by  some  other  por- 
tion of  the  boundary,  i.e.,  there  is  a  "mystery"  (Figure  3). 
The  Third  Fact  of  a  theory  of  point-humans  would  be 
that  "mysteries  must  be  looked  into."  The  aforemen- 
tioned Three  Facts  of  a  theory  of  /  vans  imply 
that  a  finite  li  iture-sequence  )le  for  mak- 
ing the  detern           Df  a  letter-spac  3  generated 
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Digital  Micra  Systems 

PRESENTS  A 

16%  DISCOUNT 

TO  INTRODUCE  YOU  TO  OUR  FINE  PRODUCTS 

Expires  Dec.  31,  1977 

16K  STATIC  RAM  now$441^ 

COMPARE  THESE  FEATURES:  REG-  $525 

•  S- 100  BUS  COMPAT ABLE 

•  COMPLETELY  STATIC  WITH  NO  CLOCKED  CHIP-SELECT  OR  REFRESH 

•  WILL  RUN  ON  Z-80  SYSTEMS  AT  4  Mhz  WITH  NO  WAIT  STATES 

•  WILL  RUN  ON  ALPHA  MICROSYSTEMS  AM- 100  AND  ON  DMA  SYSTEMS 

•  USES  2114  MEMORIES-AN  INDUSTRY  STANDARD 

•  HAS  INDIVIDUALLY  ADDRESSABLE  4K  BLOCKS  OF  MEMORY 

•  SOFTWARE  WRITE  PROTECTION  IN  4K  BLOCKS 

•  PAGING  OR  BANK  SELECT  FEATURE  FOR  MEMORY  EXPANSION  AND  LOW 
SOFTWARE  OVERHEAD  TIMESHARING  SYSTEMS 

•  COMPLETELY  BUFFERED  ADDRESS  AND  DATA  LINES 

•  SINGLE  8  VOLT  POWER  SUPPLY 

•  HIGH  QUALITY,  LOW  PROFILE  SOCKETS  FOR  ALL  ICS 

•  SOLDER  MASKED  P.C  BOARD  AND  SCREENED  PARTS  PLACEMENT  LEGEND 
FOR  EASE  OF  CONSTRUCTION  AND  DEPENDABILITY 

Prices  with  discount:  16K  kit— $441;  16K  assembled- $499.80;  8K  kit-$247.80 

S-100  BUS  TERMINATING  BOARD  $21.00 

Absorbs  noise,  overshoot,  ringing,  reflection.  REG.  $25 

S-100  EXTENDER  BOARD  $13.60 

With  jumpers  in  power  supply  lines  for  current  measurements,  Low  profile  REG.  $16 
so  card  can  remain  in  the  machine  with  cover  on.  With  edge  connector 

PLASTIC  KEYBOARD  ENCLOSURE 

Molded  ABS  plastic  enclosure  for  use  with  keyboard,  controls,  modem,  etc. 
Size-I3y4x1iy2x2y2    PRICES:  Blank  enclosure  REG.  $20  NOW  $16.80.  With 
cutout  for  keyboard  available  from  RADIO  SHACK,  etc.-REG.  $27,  NOW  $22.68. 

PRICES  SHOWN  INCLUDE  U.S.  SHIPPING.  WE  ACCEPT  VISA,  MASTER  CHARGE, 
CASHIERS  CHECK,  M.O.  ALLOW  TIME  FOR  PERSONAL  CHECKS  TO  CLEAR.  C.O.D, 
ORDERS  ADD  $1.  UTAH  RESIDENTS  ADD  4K%  TAX. 

DiGJTflL  Micro  Systems 

BOX  1212,  OREM,  UTAH  84057 

TOLL  FREE  24  HOUR  ORDER  DESK  FOR  CHARGE 

AND  C.O.D.  ORDERS  (800)  453-1444 
s  I N  UTAH  CALL  (80 1 )  224-2 1 02  j 
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FINALLY,  A 

TELEPHONE 


vWITHBYTE! 


6800  AUTOMATIC  TELEPHONE  DIALER 
PROGRAM  $9.95  postpaid 

Have  your  6800  system  dial  your  phone  •  Uses 
only  5  external  components  •  Stores  650  variable 
length  phone  numbers  •  Operates  in  less  than  1K 
bytes  of  memory 

Includes:  Paper  tape  in  Mikbug®  format  and  ob- 
ject code  •  Circuit  diagram  and  instructions 
•  Instructions  for  adapting  to  other  6800  systems 

6800  TELEPHONE  ANSWERING  DEVICE 
PROGRAM  $4.95  postpaid 

Have  your  6800  system  answer  your  phone  and 
record  messages  automatically.  Compatible  with 
any  6800  system. 

Includes:  Assembly  listing  and  object  code  •  Cir- 
cuit diagram  and  instructions 

Write  to:  SOFTWARE  EXCHANGE 
2681  PETERBORO 
W.  BLOOMFIELD,  MICH.  48033 

Mikbug*  is  a  registered  trademark  of  MolOrnfa  I  nr. 
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ENDS 


CORNER 


TANGENT  LINE 

Figure  1a.  Piecewise-smooth  curve. 


CROSSING 


Figure  1b.  Non-simple  curve. 


Figure  1c.  Boundary  curve. 


Figure  1d.  B  encloses  A. 


Figure  1e.  A  'B'-space. 
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by  an  algorithm  which  includes  a  mystery-reduction  di- 
rective: jump  wherever  necessary  to  diminish  mysteries. 

To  make  its  determination  as  quickly  as  possible,  a 
point-human  should  have  the  "intellectual  capacity"  to 
unite  feature-sequences  of  views  and  make  a  "guess" 
about  the  ambient  letter-space,  even  if  the  entire  boun- 
dary has  not  yet  been  seen.  The  mathematics  of  uniting 
feature-sequences  would  be  contained  in  the  theory  of 
"global  constructions,"  which  has  been  given  an  ele- 
gant, detailed,  abstract  formulation.3  Thus,  a  theory  of 
point-humans  would  be  an  occasion  for  applying  cate- 
gory theory  to  string-manipulating,  pattern-recognition 
algorithms.4 

A  META-STRATEGY 

A  mathematical  theory  of  point-humans  would  pos- 
sibly lead  to  synthesis  of  efficient  strategies  for  soft- 
ware simulation  of  point-humans  actively  seeking  to  ful- 
fill themselves.  At  the  very  least,  the  apparatus  of  such  a 
theory  should  be  a  valuable  tool  for  the  analysis  and 
validation  of  strategies  derived  in  any  way. 


TABLE  I 


MYSTERY 

START 

MYSTERY  ^-n/ 

Figure  2.  The  feature-sequence  at  V  in  this  'L'-space  is 

C\)U\L 

POSSIBLE  FEATURES  OF  A  VIEW 


DISTANCE  VERSUS  ANGLE  (Clockwise  Scan) 


LINEAR  DECREASE 


EXAMPLE 


SYMBOL 


CONVEX  DECREASE 


CONCAVE  DECREASE 


LINEAR  INCREASE 


■«,'  I  '  41 II  1 


CONVEX  INCREASE 


CONCAVE  INCREASE 


JUMP  DOWNWARD 


JUMP  UPWARD 


r 
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MYSTERY  AT  V  IN  DIRECTION  OF  8 


Figure  3.  A  mystery. 


80-103 A  Serial  I/O  and  FSK  modem  for 
professional  and  hobby  communications. 


•  Completely  compatible  with  your  IMSAI,  ALTAIR* 
SOL**  or  other  S-100  microcomputers. 
Trademarks  of  *MITS,  **Processor  Technology 

•  Designed  for  use  on  the  dial  telephone  or  TWX 
networks,  or  2-wire  dedicated  lines,  meets  all 
FCC  regulations  when  used  with  a  CBT  coupler. 

•  All  digital  modulation  and  demodulation  with  on 

board  cyrstal  clock  and  precision  filter  mean  that 
NO  ADJUSTMENTS  ARE  REQUIRED 

•  Bell  103  standard  frequencies 

•  Automated  dial  (pulsed)  and  answer 

•  Originate  and  answer  mode 

•  1 1 0  or  300  BPS  speed  select 

•  Complete  self  test  capability 

•  Character  length,  stop  bit,  and  parity 

•  90  day  warranty  and  full  documentation 

PRICES  Bare  Board  and  Manual  49.95 
Assembled  (48  hour  burn  in)  279.95 

DC  Hayes  Assoc. 

P.O.  Box  9884,  Atlanta,  Ga.  30319,404/231-0574 
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For  example,  one  way  to  develop  strategies  for  adap- 
tive optical  character-recognition  would  be  to  give 
human  beings  an  opportunity  to  make  believe  that  they 
are  point-humans  (see  Figure  4).  A  microcomputervideo- 
graphics  system  of  sufficiently  great  memory  and  reso- 
lution could  provide  a  visual  display  of  a  view  in  a  letter- 
space.  The  viewpoint  of  the  view  could  be  under  manual 
and  pedal  control  of  the  human  being,  whose  job  or 
game  it  would  be  to  deduce  from  consecutive  displays 
what  letter-space  the  microcomputer  has  previously 
chosen,  probably  by  a  "random"  process.  The  "game"  is 
to  recognize  the  letter-space  within  a  pre-defined  time 
limit.  This  is  a  simple  "solitaire"  example  of  a  whole 
new  family  of  games  called  "point-human  video- 
games." Such  games  can  have  much  in  common  with 
familiar  games,  such  as  guessing  games,  pocket  billi- 
ards, chess,  lunar-lander,  etc.  Elaborate  examples  could 
involve  contests  between  (1)  two  humans  with  software 
ray-guns,  constructible  and  destructible  barriers,  scor- 
ing penalties  for  bad  jumps  or  guesses,  etc.,  or  (2)  a 
human  and  a  software-simulated  point-human,  or  (3)  two 
software  point-humans. 

Consider  a  hypothetical  point-human  video-game 
tournament.  The  winner  would  most  probably  be  a 
human  being  with  special  strategies.  Being  human,  he 
or  she  would  want  to  explain  how  it  was  done,  and 
would  then  be  awarded  a  prize,  including  a  citation  as 
"Point-Human  of  the  Year."  Thus,  there  is  a  strategy  for 
finding  strategies,  i.e.,  there  is  a  meta-strategy  for  adap- 
tive optical  character-recognition. 

THEORY  OF  VISION 

A  key  problem  confronting  any  cognitive-psychological 
theory  of  vision  is  to  explain  "integration  of  local  views 
into  global  wholes."  The  mathematics  of  global  con- 
structions, as  in  a  theory  of  point-humans,  might  offer 
some  help.  In  any  case,  the  formal  apparatus  of  such  a 
theory,  plus  the  software  and  hardware  of  ^point-human 
video-game  system,  could  provide  a  flexible  testing- 
ground  for  hypotheses  about  visual  integration.5  Other 
problems  in  the  theory  of  vision,  such  as  depth  percep- 
tion, might  also  be  looked  into  from  the  point-human 
viewpoint.6 

CINEMATOGRAPHY 

Allan  Redfield  has  suggested  a  possible  application 
of  the  formal  apparatus  of  a  theory  of  point-humans  to 
cinematography.  He  says  that  film-makers  would  be 
very  happy  to  be  able  to  create  real-time  "video- 
storyboards"  on  a  video  monitor.  That  is,  a  director,  say, 
should  like  to  be  able  to  sketch  a  figure  or  figures  mov- 
ing against  a  sketch  of  a  background.  If  this  "sketching" 
of  motions  and  views  could  be  accomplished  on  loca- 
tion, say  by  typing  at  a  keyboard,  then  much  time  and 
money  could  be  saved.  The  relevance  of  point-human 
theory  is  that  the  natural  2-dimensional  generalization 
of  a  feature-sequence,  that  is,  a  "feature-array,"  would 
be  an  algebraic  representation  of  a  scene. 

There  is  even  a  possibility  to  provide  the  film-maker 
with  a  "3-dimensional"  video  storyboard.  The  idea  is 
that  he  or  she  would  wear  a  radiant-energy  headband. 
The  microcomputer,  via  suitable  energy  pickups,  would 
triangulate  to  find  the  head's  position,  and  compute  a 
feature-array  transformation  leading  to  display  of  the 
view  from  the  current  head-position. 


ELECTRONIC  MUSIC 

The  problems  of  devising  a  general  notation  for  elec- 
tronic music  may  never  be  solved.  But  the  idea  of  point- 
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humans  suggests  a  notation  which  would  "speak  for 
itself."  The  view  from  a  viewpoint  in  a  letter-space  cor- 
responds to  a  function  of  distance  versus  angle.  Sup- 
pose the  units  of  measurement  are  changed,  so  that 
angle  becomes  time,  and  distance  becomes  pitch,  or 
any  other  electronic  music  parameter,  then  the  view 
becomes  a  "melody,"  and  simultaneous  views,  a 
"chorus."  By  this  means  a  composer  may  design 
graphic  symbols,  with  the  help  of  a  point-human  video- 
graphics system  and  a  synthesizer,  which  are  shaped 
literally  like  melodies  and  rhythms. 

ARTIFICIAL  INTELLIGENCE  AND  BEYOND 

Joe  Truchsess  points  out  that  there  is  an  analogy, 
between  how  a  point-human  may  guess  the  ambient 
letter-space  from  an  incomplete  set  of  views,  and  how  a 
human  may  make  intuitive  leaps  based  on  incomplete 
data.  In  both  cases,  of  course,  a  large  role  is  played  by 
context.  Similarly,  human  memory,  far  from  relying  on 
some  principle  of  "holographic  redundancy,"  may  de- 
pend more  on  global  constructions  from  partial  data. 
Maybe  "concepts"  are  unified  only  after  certain  views 
are  seen  to  "fit  together." 

In  conclusion,  the  whole  idea  of  point-humans,  in- 
cluding being  deposited  at  random  in  a  space,  including 
the  compulsion  to  classify  and  to  recognize  the  space, 
and  including  the  accumulation  of  local  data  until  sud- 
denly there  is  enough  information  to  venture  a  guess  on 
the  global  situation,  may  be  seen  as  somehow  analogous 
to  the  entire  human  scientific  endeavor.  With  the  under- 
standing of  how  the  human  mind  uses  partial  data  to 
construct  an  essential  system,  we  become  one  step  closer 
to  designing  a  computer  which  can  read  a  partial  letter  or 
letters  containing  specific  handwriting  characteristics. 
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NOTES 

1.  Auerbach  On  Optical  Character  Recognition,  Auerbach  Pub- 
lishers, Princeton,  NJ,  pp.  18-21,  34-35. 

2.  This  is  somewhat  reminiscent  of  Gauss'  simplifying  idea  of 
studying  the  "intrinsic  geometry"  of  a  surface  by  consider- 
ing only  those  properties  of  the  surface  which  could  be  ob- 
served by  "beings  in  the  surface."  The  relationship  of  a 
surface  to  its  containing  space  was  thereby  made  a  separate 
study.  This  in  turn  led  to  the  global  construction  of  mani- 
folds in  modern  mathematics. 

3.  H.  Applegate,  M.  Tierney,  "Categories  with  Models,"  in 
Seminar  on  Triples  and  Categorical  Homology  Theory, 
1969,  Lecture  Notes  in  Mathematics  80,  Springer-Verlag 
Berlin,  pp.  156-244. 

4.  Category  theory  is  a  very  recent  innovation  in  mathematics 
which  some  might  call  the  "algebra  of  all  algebra,"  and 
which  others  have  called  "abstract  nonsense."  But  cate- 
gory theory,  like  much  in  mathematics,  is  "nonsense"  only 
when  it  is  engaged  merely  in  toying  with  itself,  rather  than 
in  application  to  outstanding  problems. 

5.  "In  1965,  Parks  reported  an  immensely  interesting  pheno- 
menon: if  a  pattern  is  moved  behind  a  stationary  slit  so  that 
its  parts  appear  successively  in  the  same  place,  the  entire 
pattern  can  be  recognized  .  .  .  the  visual  perceptual  system 
can,  under  the  proper  conditions,  assemble  a  set  of  partial 
views  that  fall  on  the  same  retinal  area  over  a  period  of  time 
into  a  single  simultaneous  form  or  scene;  and  .  .  .  such 
scenes  synthesized  in  space  out  of  time  must  comprise  a 
large  part  of  the  normal  visual  experience  on  which  our 
attempts  at  perceptual  laws  are  based."  I  thank  Allen  Red- 
field  for  bringing  to  my  attention  this  quotation  from  J. 
Hochberg,  "In  the  Mind's  Eye,"  in  Contemporary  Theories 
and  Research  in  Visual  Perception,  ed.  R.  Haber,  Holt,  Rine- 
hart  and  Winston,  1968,  p.  314. 

6.  J.J.  Gibson,  The  Perception  of  the  Visual  World,  Houghton 
Mifflin  Company,  Boston,  1950. 
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THE  MUSIC  BYTE 

One  of  my  prime  objections  to  the  way  I  had  seen 
most  "music  programs"  operate  was  their  use  of  two 
bytes  of  program  memory  to  deliver  one  byte  of  music. 
The  first  byte  in  most  systems  I  have  seen  indicates  the 
note,  and  the  second  byte  provides  the  duration  infor- 
mation. My  second  objection  was  that  conversion  from 
written  music  into  a  useable  code  was  always  left  as  a 
mystery,  and  one  soon  discovered  that  nice  logical 
changes  in  note  frequency  did  not  sound  in  the  least  bit 
musical. 

In  order  to  get  both  note  and  duration  information  into 
a  byte  that  the  micro  could  swallow,  I  had  to  invent  the 
"Music  Byte."  (See  Figure  2.)  The  first  three  bits  of  the 
byte  are  the  "note  bits;"  the  next  three  bits  are  the 
"duration  bits;"  and  the  final  two  bits  indicate  the  oc- 
tave. As  the  note  to  be  played  is  indicated  by  three  bits, 
any  one  of  eight  different  notes  can  be  indicated.  In  ac- 
tuality we  only  need  seven  of  these  possibilities 
because  the  eighth  note  of  the  scale  is  exactly  double 
the  frequency  of  the  first.  To  indicate  the  eighth  note  of 
the  first  octave  we  merely  tell  the  micro  that  it  is  the  first 
note  of  the  second  octave  (which  it  is).  Bits  3,  4  and  5  in- 
dicate the  duration  of  the  note.  Music  is  generally  writ- 
ten as  whole  notes,  half  notes,  quarter  notes,  etc.  This 
information  can  readily  be  put  into  the  three  bits  allo- 
cated for  duration.  There  are  two  bits  left  to  convey  oc- 
tave information.  Both  bits  zero  indicate  the  first  octave; 
bit  6  set  indicates  the  second  octave.  To  date  only  the 
first  and  second  octaves  are  used  but  this  has  proven 
adequate  for  most  of  the  music  that  has  been  trans- 
cribed. It  is  a  simple  task  to  insert  additional  octaves  in- 


to the  flow  chart  at  the  location  marked  by  an  asterisk. 

The  music  byte,  then,  merely  indicates  which  note  of 
which  octave  is  to  be  played  and  indicates  for  how  long 
it  is  to  be  played.  This  makes  it  quite  easy  to  convert 
that  hard-to-figure-out  diatonic  scale  into  the  simple  and 
logical  binary  equivalent. 

HOW  IT  WORKS 

The  1802  microprocessor  contains  16  user-definable 
16-bit  registers.  These  registers  are  used  by  the  program 
as  counters,  pointers,  and  for  storage  of  constants.  Con- 
stants corresponding  to  notes  are  required  because,  for 
ease  in  coding,  the  music  byte  does  not  indicate  the  fre- 
quency to  be  produced,  but  merely  the  number  of  the 
note  (1  through  7).  One  of  the  registers  is  employed  as 
the  frequency  synthesis  counter.  This  counter  is  loaded 
with  the  constant  of  the  note  to  be  played  and  decre- 
mented until  it  reaches  zero.  When  the  counter  reaches 
zero,  an  output  of  the  microprocessor  is  set  or  reset.  It 
is  this  change  of  voltage  that  is  coupled  across  the 
interface  and  amplified  at  the  radio.  If  this  output  is 
changed  at  an  audio  rate,  a  note  is  heard.  One  of  the 
registers  is  used  as  a  duration  counter.  This  counter  is 
decremented  until  it  reaches  zero  at  which  time  the  fre- 
quency synthesis  counter  stops  generating  the  note  and 
the  next  music  byte  is  fetched  from  memory.  One  of  the 
registers  is  used  to  point  to  the  next  music  byte,  and 
one  is  used  as  the  program  counter.  If  a  music  byte  is 
zero,  the  end  of  the  tune  is  indicated  and  the  stack 
pointer  is  reset  to  the  beginning  of  the  song.  If  the 
music  byte  is  non-zero  but  the  note  bits  are  all  zero,  the 
CPU  marks  time  with  no  ops  until  the  duration  counter 


13 


KEY  OF  C 


#5 


KEY  OF  D 


WIRE 


OTHER  END  OF  WIRE 


Figure  1.  Interface  Design 


Bit 


7         6         5         4         3         2  10 


■y  "  y  ' 


OCTAVE  BITS  DURATION  BITS  NOTE  BITS 


Figure  2.  Music  Byte 


15 


KEY  OF  F 


&=3 


KEY  OF  G 


KEY  OF  Bb 


KEY  OF  Eb 


KEY  OF  A 


KEY  OF  E 


Figure  3.  Signatures  of  the  Eight  Most  Common  Keys 


50  INTERFACE  AGE 


NOVEMBER  1977 


times  out.  (A  rest  is  played.)  Note  in  the  flow  chart  that 
only  the  constants  for  the  first  octave  are  stored.  In 
order  to  generate  a  constant  for  a  second  octave  note, 
the  corresponding  first  octave  constant  is  shifted  right 
(divided  by  two)  to  half  the  period  or  double  the  frequen- 
cy of  the  note. 

NOTE:  Instructions  30  through  37  actually  generate 
the  machine  code  for  instruction  38.  When  the  program 
is  entered,  anything  can  be  entered  for  instruction  38 
because  by  the  time  the  CPU  fetches  this  instruction  it 
will  have  changed  as  a  function  of  the  note  bits  of  the 
current  music  byte. 

TURNING  MUSIC  INTO  MUSIC  BYTES 

In  order  to  assign  the  correct  values  to  musical  notes, 
it  is  first  necessary  to  know  in  what  key  is  the  music. 
This  is  done  by  inspection  of  the  "key  signature"  of  the 
piece.  The  key  signatures  of  the  eight  most  commonly 
used  keys  are  shown  in  Figure  3.  If  the  piece  you  are 
transcribing  is  in  the  key  of  F,  assign  each  occurrence 
of  F  in  the  piece  a  value  of  1.  You  can  use  the  scale  in 
Figure  4  to  find  where  the  F's  are.  Note  that  there  is 
more  than  one  occurrence  of  F  in  the  scale.  Due  to  the 
nature  of  the  music  byte,  however,  anytime  an  F  occurs  it 
has  a  value  of  1.  All  other  notes  in  the  song  are  assigned 
values  sequentially.  For  example,  all  F's  are  1,  all  G's  are 
2,  all  A's  are  3.. .and  all  E's  are  7.  In  order  to  code  the  note 
bits  for  a  particular  music  byte,  it  is  merely  necessary  to 
insert,  in  binary  form,  the  value  of  the  note  into  the  first 
three  bits.  If  a  zero  is  placed  in  each  of  the  first  three  bits 
of  the  music  byte,  a  rest  (no  note)  will  be  played. 

The  encoding  of  the  duration  of  a  particular  note  is 
greatly  simplified  by  the  fact  that  in  musical  notation 
the  note  duration  is  already  in  a  modified  binary  format. 
For  example,  in  a  fast  piece  of  music  you  will  normally 
find  half  notes,  quarter  notes,  and  eighth  notes.  Each  of 
these  is  a  multiple  of  two  of  the  smallest  value  (the  eighth 
note).  If  we  look  at  the  duration  bits  of  the  music  byte,  we 
can  indicate  an  eighth  note  by  placing  a  1  in  the  least  sig- 
nificant of  the  duration  bits.  A  quarter  note  is  indicated 
by  the  second  bit  set,  and  a  half  note  by  the  most  signi- 
ficant bit  set.  If  you  see  a  dot  appearing  after  a  musical 
note,  it  means  that  its  actual  duration  should  be  1.5  times 
the  size  of  the  note.  This  is  easily  accomplished  in  our 
duration  bits  by  setting  the  bit  to  the  right  of  the  nor- 
mally set  bit.  For  example,  if  the  note  you  are  encoding 
is  a  dotted  quarter  note,  set  the  second  bit  to  indicate  a 
quarter  note  and  the  bit  to  its  right  (the  least  significant 
bit)  to  indicate  that  the  quarter  note  is  dotted. 

The  last  two  bits  in  the  music  byte  are  the  octave  bits. 
Bit  7  (see  Figure  2)  will  always  be  a  zero  unless  you  wish 
to  write  more  code  to  expand  the  range  of  the  frequency 
synthesis  generator.  You  will  recall  from  the  section  on 
encoding  the  note  bits  of  the  music  byte  that  even 
though  a  particular  note  may  appear  several  places  on 
the  scale,  that  you  always  give  it  the  same  value.  For  ex- 
ample in  the  key  of  A,  all  A's  have  a  value  of  1 .  In  order  to 
differentiate  between  the  two  notes  you  must  assign 
each  to  an  octave.  The  lowest  note  in  the  tune  must  be 
in  the  first  octave.  The  second  octave  starts  with  the 
first  occurrence  of  the  note  corresponding  to  the  key  in 
which  the  music  is  written.  For  example,  if  you  are  in  the 
key  of  E  and  the  lowest  note  in  the  song  is  a  G,  then  all 
notes  between  F  and  the  lowest  E  in  the  song  must  be  in 
the  first  octave.  All  notes  from  the  E  and  higher  must  be 
in  the  second  octacve.  In  order  to  indicate  the  first  oc- 
tave, set  bit  6  in  the  music  byte  to  a  zero.  To  indicate 
that  a  note  is  in  the  second  octave,  set  bit  6  to  a  1. 

By  following  the  instructions  above,  it  is  possible  to 
put  any  moderately  fast  piece  of  music  written  in  any 
key  into  a  form  that  can  be  played  by  your  micro.  If  you 
wish  to  encode  some  slower  music,  for  a  whole  note  set 
the  most  significant  of  the  duration  bits  to  a  1 .  For  a  half 
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note  set  the  second  bit,  and  for  a  quarter  note  set  the 
least  significant  bit.  Finally  decrease  the  tempo  by 
replacing  instruction  1F  to  a  shift  left.  Now  you  can  en- 
code music  in  virtually  any  key  at  any  speed  as  long  as 
there  are  no  accidentals.  A  short  example  follows  for 
final  clarification. 


Note 

Note 
Value 

Note 
Bits 

Duration 
Bits 

Octave 

Octave 
Bits 

Music  Byte 

1 

1 

001 

011 

2 

01 

01011001  =59 

2 

2 

010 

001 

2 

01 

01001010  =  4A 

3 

1 

001 

010 

2 

01 

01010001  =51 

4 

3 

011 

100 

2 

01 

01100011  =63 

5 

3 

011 

010 

2 

01 

01010011  =  53 

6 

2 

010 

011 

2 

01 

01011010  =  5A 

7 

3 

011 

001 

2 

01 

01001011  =  4B 

8 

2 

010 

010 

2 

01 

01010010  =  52 

First,  by  comparison  with  Figure  3,  it  can  be  seen  that 
the  piece  is  in  the  key  of  G.  Figure  4  shows  that  the  note 
G  is  on  the  second  line  of  the  staff  and  that  the  lowest 
note  in  the  tune  is  an  F#.  The  chart  below  the  line  of 
music  shows  the  process  of  music  byte  construction 
step  by  step. 

RUNNING  THE  PROGRAM 

First,  load  the  program  in  locations  00  through  58. 
Then  load  the  tune  or  tunes  you  have  converted  to  music 
bytes  into  locations  59  through  FE.  You  may  insert  more 
than  one  tune  by  separating  tunes  with  a  byte  of  38.  This 
is  actually  a  rest  and  will  cause  a  pause  between  the 
tunes.  After  the  last  tune  to  be  played,  enter  00.  This  will 
be  detected  by  the  program  and  will  cause  the  first  tune 
to  be  restarted.  Finally,  run  the  program.  If  you  want  to 
see  how  it  sounds  before  transcribing  reams  of  music, 
try  it  out  on  one  of  J.  S.  Bach's  Minuets.  (See  Figure  6.) 

For  those  wishing  to  convert  this  program  to  a  form 
more  suitable  for  another  type  of  microprocessor,  it  may 
be  helpful  to  store  the  actual  constants  used  in  the  fre- 
quency synthesis  counter  in  a  part  of  the  program 
memory  instead  of  the  general  purpose  registers  which 
you  probably  do  not  have  in  abundance.  In  addition,  if 
you  do  not  have  a  built-in  serial  port  on  your  micro,  you 
could  try  sending  the  output  to  the  front  panel  and  using 
a  photoFET  to  couple  the  signal  to  a  radio  or  amplifier. 
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Program 


MACHINE 

STEP  # 

CODE 

MNEMONIC 

FUNCTION 

00 

E8 

SEX8 

Define  Stack  Pointer 

01 

F8 

LDI 

Store  Constant  for  G  in  Ri. 

02 

AO 

AO 

03 

A1 

PLO  1 

04 

F8 

LDI 

Store  Constant  for  A  in  R2. 

05 

8E 

8E 

06 

A2 

PLO  2 

07 

F8 

LDI 

Store  Constant  for  B  in  R3. 

08 

7E 

7E 

09 

A3 

PLO  3 

OA 

F8 

LDI 

Store  Constant  for  C  in  R«. 

0B 

76 

76 

OC 

A4 

PLO  4 

0D 

F8 

LDI 

Store  Constant  for  D  in  Rs. 

0E 

69 

69 

OF 

A5 

PLO  5 

10 

F8 

LDI 

Store  Constant  for  E  in  Re. 

11 

5E 

5E 

12 

A6 

PLO  6 

13 

F8 

LDI 

Store  Constant  for  F#  in  R?. 

14 

53 

53 

15 

A7 

PLO  7 

16 

F8 

LDI 

Put  address  of  first  note  into  stack 

17 

59 

59 

pointer. 

18 

A8 

PLO  8 

19 

72 

LDX  A 

Get  note  and  advance  pointer. 

1A 

AA 

PLO  A 

Store  Music  Byte  in  RA. 

1B 

32 

BZ 

If  Music  Byte  is  zero,  start  tune  over. 

1C 

16 

16 

1D 

FA 

ANI 

Strip  out  Duration  Bits  by  ANDing 

1E 

38 

38 

with  38. 

1F 

C4 

NoP 

No  Operation  (A  shift  right  inserted 

22 
23 


here  will  double  the  tempo.  A  shift 
left  will  half  the  tempo.) 


FA 
07 


ANI 
07 


Strip  out  Note  Bits  by  ANDing 
with  07. 


25 

3A 

BZ 

If  Note  number  does  not  equal  zero, 

continue  with  program.  If  it  does 

26 

30 

30 

equal  zero,  time  rest  interval. 

27 

2C 

DEC  C 

Decrement  Rest  Timer. 

28 

C4 

NoP 

Mark  Time. 

NOVEMBER  1977 


Figure  5a.  Flow  Chart 
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Figure  5b. 
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Protect  your  Computer  from  Expensive 
Memory  Loss  due  to  Static  Discharge. 

9 


VELOSTAT  Brand  Conductive  Floor  Mat 


You  can  discharge 
static  into  your  compu- 
ter and  alter  or  erase 
memory  without  ever 
knowing  what  happened! 
Dangerous  electrostatic 
discharge  can  affect 
your  CPU,  terminal,  disc 
drives  or  printer  with  as 
little  as  200  volts. 


VELOSTAT  Brand 
Conductive  Floor  Mats 
drain  static  away  from 
you  by  creating  positive 
paths  to  ground.  These 
mats  come  complete 
with  a  15  foot  ground 
c  o  rd  ,  snap  fasteners 
and  one  megohm  re- 
sistor. 


VELOSTAT  is  a  registered  trademark  of 
Static  Control  Systems  * 

I    □  Send  the  following  to:    □  Send  information  only  to: 

Name  ,  

Street   

City  State  


Zip 


QUANTITY 

DESCRIPTION 

UNIT  PRICE 

TOTAL 

Cat.  #1864 
24,hx32M 

$28.80 

Cat.  #1865 
4'x8i 

$98,40 

SHIPPING  (Excess  wiflbe  refunded) 

$10.00 

Send  Check  or  Mastercharge 
Bank# 

TOTAL 

6%  Tax* 

IWC#.  : 

Amt. Enclosed 

Signature 
Required 


'Calif.  Res.  add  6%  Sales  Tax 


18350  BLACKHAWK  ST.,  NORTHRIDGE,  CA  91326 
PHONE  (213)  368-5891 


29 
2A 

C4 
C4 

NoP 
NoP 

2B 

9C 

GHI  C 

Get  the  value  of  the  Rest  Timer. 

2C 
2D 

32 
19 

BZ 
19 

If  the  rest  timer  isgdone,  get  next 
note  from  stack. 

2E 
2F 

30 
27 

Br 

28 

If  timer  is  not  done,  loop  back 
through. 

30 
31 
32 

F8 
37 
A9 

LDI 

37 

PLO  9 

Put  address  of  machine  code 
instruction  to  be  generated  in  Ru. 

33 

8B 

GLO  B 

Get  Note  #. 

34 
35 

F9 
80 

ORI 
80 

Generate  the  machine  code  for 
instruction  #37  by  ORing  80  with 
Note  #  (Ex.:  80  OR  02  =  82  =  ma- 
chine code  for  Get  R2.  This  instruc- 
tion, when  executed,  puts  the  con- 
stant for  note  #2  on  the  data  bus.) 

36 

59 

STRN 

Put  instruction  just  generated  into 
next  memory  location. 

37 

XX 

XX 

Any  code  may  be  put  here  because 
the  preceding  seven  steps  will  con- 
vert this  location  to  an  instruction 
to  fetch  the  constant  pertaining  to 
the  current  note. 

38 

AE 

PLO  E 

Store  the  constant  to  be  used  in 
the  frequency  synthesis  counter 
in  RE. 

39 

8A 

GLO  A 

Get  the  Music  Byte. 

3A 
3B 

FA 

CO 

ANI 
CO 

Strip  out  the  octave  bits  by  AND- 
ing  with  CO. 

3C 

AD 

PLO  D 

Save  octave  bits  in  Rp. 

3D 
3E 

32 
44 

BZ 
44 

If  note  is  in  first  octave,  go  to 
frequency  synthesizer. 

3F 

8E 

GLO  E 

Note  is  in  second  octave.  There- 
fore, get  its  constant. 

40 

F6 

SHR 

Half  its  period.  (Double  its  freq.) 

41 

AE 

PLO  E 

Place  modified  constant  back  in  RE. 

42 

2E 

DEC  E 

This  step  further  modified  con- 
stants for  second  octave  notes  to 
bring  them  into  closer  approxima- 
tion to  diatonic  scale. 

43 

C4 

NoP 

Reserved. 

44 

8E 

GLO  E 

Get  modified  note  constant. 

45 

AF 

PLO  F 

Make  a  copy. 

46 

yu 

onl  U 

Get  Duration  counter  constant. 

47 
48 

32 
19 

BZ 
19 

If  duration  counter  has  timed  out, 
get  next  note. 

49 

2C 

DEC  C 

If  not,  decrement  timer. 

4A 

8F 

GLO  F 

Get  frequency  synthesis  counter. 

4B 
4C 

32 
50 

BZ 
50 

If  zero,  go  to  change  state  of  Q 
output. 

4D 

2F 

DEC  F 

Decrement  freq.  synthesis  counter. 

4E 
4F 

30 
46 

BR 
46 

Branch  back  through  loop. 

50 
51 

31 
55 

BQ 

55 

If  Q  is  set,  go  to  55. 

52 

7B 

SEQ 

Set  Q. 

53 
54 

30 
44 

BR 
44 

Go  back  to  timing  loop. 

55 

7A 

REQ 

Reset  Q. 

56 
57 

30 
44 

BR 
44 

Go  back  to  timing  loop. 

58 

00 

00 

Space. 

59 
60 

First  Note  of  Song 
Notes  of  Song 
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J.S.  Bach  •  Minuet  in  G  Major        j.s.  Bach  •  Minuet  in  G  Major 

(S.  Anh.  116) 


15 

OB 

OF 

09 

15 

49 

09 

OA 

51 

OB 

OD 

OA 

OA 

09 

11 

OD 

49 

OF 

OB 

12 

11 

49 

14 

51 

OC 

09 

14 

OA 

OD 

11 

15 

OA 

OD 

OF 

OC 

11 

11 

OB 

OC 

51 

OB 

16 

11 

09 

OB 

11 

OC 

OD 

16 

13 

OA 

11 

OB 

OC 

OC 

12 

13 

09 

OA 

OB 

OD 

12 

OC 

OB 

22 

OA 

OE 

15 

OB 

OD 

09 

15 

OF 

09 

OA 

49 

OB 

OC 

51 

OA 

09 

OA 

OD 

OB 

11 

OB 

12 

OF 

49 

OA 

11 

OC 

OB 

51 

OA 

09 

14 

15 

OA 

11 

OF 

OA 

OD 

11 

09 

11 

51 

OB 

OC 

11 

OA 

16 

11 

12 

OB 

16 

21 

16 

11 

13 

OA 

OC 

10 

OE 

09 

31 

13 

OD 

00 

49 

OB 

OC 

OE 

15 

OD 

Figure  6. 
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22 

OB 

OA 

OA 

OC 

OA 

13 

13 

OC 

OB 

OB 
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12 
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OD 

OC 

OA 

OE 

OA 

21 

10 

OC 

OB 

09 

OD 

OB 

12 

OC 

OB 

15 

OA 

OC 

OC 

31 

OD 

OC 
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OB 

OD 

OB 

10 

OE 

OD 

25 

OA 

OE 

OC 

09 

OD 

OC 

25 
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OD 

OD 

OA 

OC 

OB 

15 

OA 

OB 

OE 

DB 

OD 

OC 

11 

OB 

OC 

OD 

OA 

OE 

OD 

61 

OA 

OD 

OC 

09 

OD 

OC 

26 

13 

OC 

OD 

OA 

OC 

OA 

25 

22 

OB 

OC 

OB 

OD 

OB 

13 

13 

OC 
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OE 
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12 
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OD 
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Figure  7. 
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TM 
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by  Bud  Sham  burger 


FOREWORD 

The  General  Ledger  is  the  second  of  a  series  of  software 
features  on  business  application  programs  by  Bud  Sham 
burger.  This  second  article  covers  a  Motel  General]  Ledger 
Software  Package  developed  by  the  author  for  his  78-unit 
Ramada  Inn.  Part  3  of  the  General  Ledger  Software 
Package  consists  of  the  program  listings  in  jBASIC, 
Because  of  its  size,  the  General  Ledger  Package  has 
been  published  in  the  following  three  parts 

•  GENERAL  LEDGER  PACKAGE  DESCRIPTION  &  PROCEDU F1E1S 

*  GENERAL  LEDGER  PACKAGE  OUTPUT  EXAMPLES 
"*  GENERAL  LEDGER  PACKAGE  BASIC  PROGRAMS 


The  General  Ledger  outputs  include  the  following 


•  MONTHLY  BANK  STATEMENT 

•  GENERAL  JOURNAL 

•  BALANCE  SHEET  &  OPERATING  STATEMENT 

•  MONTHLY  BUDGET 

•  YTD  RUnfiPT.]  i 

•  MONTHLY  STATISTICAL  REPORT 

•  YTD  STATISTICAL  REPORT 

•  YEAR  TO  YEAR  INCOME  &  EXPENSE  COMPARISONS 

•  AVERAGE  DAILY  ROOM  RATES  MONTHLY  &  YTD 
■  OCCUPANCY  RATES  MONTHLY  &  YTD 

•  CASH  FLOW  ANALYSIS 

•  SPECIAL  SORT  PROGRAM  WHICH  REARRANGES  TH 
TO  PRODUCE  THE  ABOVE  REPORTS 


E  DA 


The  General  Ledger  Software  Package  includes  the 
following  BASIC  programs:  ' 

•CHECK  TRANSACTIONS 

*  LEDGER  TRANSACTION 

■  MERGE  BANK  BACKUP  WITH  LEDGER  &  CREATE  NEW 
BANK  CURRENT 

*  CHECKS  CASHED  &  TAG  BANK  CURRENT 

*  BANK  STATEMENT 

*  DAILY  ROOM  REVENUE  JOURNAL  VOUCHERS 

*  MONTHLY  OR  YTD  BUDGET  -  MONTHLY  OR  YTD  ANALYSIS 

1L 


A  FILES 


•  COPY  FILES 

•  MAKE  MASTER  CHANGES 

•  SORT  GENERAL  LEDGER  FILES  I 

•  COPY  BUDGET  FILE  TO  BUDGET  HISTORY  FILE 

•  LOADS  IN  GENERAL  LEDGER  CHART  OF  ACCOUNTS 

•  LIST  THE  PROCEDURES  FOR  RUNNING  THE  GENERAL  LEDGER 
PACKAGE  OF  PROGRAMS 

•  DISPLAY  ALL  GENERAL  LEDGER  PROGRAMS  AND  PROMPTS  THE 
OPERATOR  AS  TO  THE  FLOW  OF. PROCESSING 

The  author's  microcomputer  hardware  system  con- 
flgiiratinn  innfnrtg.q-  I      \\  | 

•  MITS  ALTAI R™  80B0B  MICROCOMPUTER  WITH  64K  MEMORY,  4  SJO 
PORTS,  2  PIO  PORTS  &  PROM  BOOTSTRAP  LOADER  I 

•  TWO  MITS  ALTAI R™  HARD  SECTORED  FLOPPY  DISC  DRIVES 

•  TWO  ADM3  VIDEO  TERMINALS 

•  ONE  OKJDATA  110  LINE  PRINTER: 
•ONE  MPI  LINE  PRINTER 

•  MITS  12K  DISC  BASIC  VER.  4.0 


Now  to  Bud's  General  Ledger  Software  Package. 

—Software  Editor 


5*5 
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SUMMARY  OF  GENERAL  LEDGER  PROGRAMS 

Fourteen  BASIC  programs  make  up  the  General 
Ledger  Package.  These  programs  are  as  follows: 


•GLMENU 


•GL1 
•GL2 


•GL3 

•GL4 
•GL5 
•GL6 

•GL7 

•COPRAN 

•GETPUT 

•SORTGL 

•COPCON 

•CHART 

•GENPRO 


Display  all  General  Ledger  Programs  and 
prompts  the  operator  as  to  the  flow  of 
processing. 

Enter  Check  Transactions  for  Account  1110 
Run  Ledger  Transactions  by: 

A.  Check  No.  -  Voucher  No. 

B.  Account  No. 

Merge  bankbkup  with  ledger  and  create 

new  BANKCURR 

Enter  checks  cashed  and  tag  bankcurr 
Run  Bank  Statement  for  Account  No.  1110 
Enter  Daily  Room  Revenue  Journal 
Vouchers 

Run  Monthly  or  YTD  Budget  —  Monthly  or 
YTD  Analysis 
Copy  Files 

Make  Master  Changes 

Sort  General  Ledger  Files 

Copy  Budget  File  to  Budget  History  File 

Loads  General  Ledger  Chart  of  Accounts 

in  program  format  for  listing  or  updating 

List  the  procedures  for  running  the 

General  Ledger  Package  of  Programs 


GENERAL  LEDGER  PROGRAM  LISTINGS 
Program  GLMENU 

This  is  a  system  operator  prompt  and  boot-up  pro- 
gram which  boots  up  the  desired  program  selected  by 
the  operator.  All  programs  in  the  system  in  turn  boot  up 
this  program  upon  reaching  end  of  job. 


16  PROGRAM  NAME 
26      PROGRAMMED  BY 

38  ' 


"GLMENU" 

BUD  SHANBURGER 


A  PROGRAM  10  DISPLAY  ALL  GENERAL  LEDGER  PROGRAMS  AND  PROMPT  THE 
OPERATOR  AS  TO  THE  FLOU  OF  PROCESSING 

THIS  PROGRAM  BOOTS  UP  THE  DESIRED  PROGRAM  SELECTED  BY  THE  OPERATOR 
EACH  PROGRAM  IN  THE  GENERAL  LEDGER  PACKAGE  NILL   BOOT  UP  THIS  PROGRAM 
UPON  REACHING  EOJ. 


*    GENERAL  LEDGER  MENUE  1 
ENTER  NUMBER  DESIRED" 


"2  -  GL2 


"3  -  GL3 

"4  -  GL4 

"5  -  GL5 

"6  -  GLt 

"7  -  GLt 


iee 
ue 

126 
130 
146  ' 
156  PRINT 
166  PRINT 
176  PRINT 
186  PRINT 
190  PRINT  "1  -  GL1 
200  PRINT 
218  PRINT 
220  PRINT 
236  PRINT 
240  PRINT 
250  PRIN1 
260  PRINT 
270  PRINT 
286  PRINT 
290  PRINT  "'. 
300  PRINT  ": 
318  PRINT  ": 
120  PRINT  "; 
330  PRINT  " 
340  PRINT  "'. 
350  PRINT  " 
360  INPUT  A 

370  If  A<1  OR  A>13  THEN  PRINT  "CODE  ERR0R"J  CHRfi 
380  IF  A=l  THEN  LOAD  "GL1  ",  6,  R 
390  IF  A=2  THEN  LOAD  "GL2",  0,  R' 
400  IF  THEN  LOAD  "GL3".  0,  R 

418  IF  11=4  THEN  LOAO  "GL4".0.-k 
426  IF  A=5  THEN  LOW  "GL5",  0,  R 
436  IF  A=6  THEN  LOAD  "GL6",0,R- 
440  IF  A=7  THEN  LOAD  "GL7",6.R 
456  IF  A=8  THEN  LOAD  "COPRAN" .  0, R 
466  IF  A=9  THEN  LOAD  "GETPUT"  •  0-  R 
470  If  A=16  THEN  LOAD  "SORTGL",  6,  R 
480  IF  R=ll  THEN  LOtfP  "COPCON" ■ 6,  R 
490  If  A-12  THEN  LOUD  "CHART" -0 
580  IF  A=13  THEN  LORD  "GENPRO".  Q  R 
516  GOTO  156 
526  END 


ENTER  CHECK  TRANSACTIONS  FOR  ACCOUNT  1116" 
RUN  LEDGER  TRANSACTIONS  BY: " 

A,  CHECK  NO  -  VOUCHER  NO" 

B.  ACCOUNT  NO" 
MERGE  BANKBKUP  NITH  LEDGER  AND  CREATE  NEW  BANKCURR" 
ENTER  CHECKS  CASHED  &  TAG  BANKCURR" 
RUN  BANK  STATEMENT  FOR  ACCOUNT  NO  1116" 
ENTER  DAILY  ROOM  REVENUE  JOURNAL  VOUCHERS" 
RUN  MONTHLY  OR  YTD  BUDGET  -  MONTHLY  OR  Y7l>  ANALYSIS" 

-  COPRAN  -  COPY  FILES" 

-  GETPUT  -  MAKE  MASTER  CHANGES" 

-  SORTGL  -  SORT  GENERAL  LEDGER  FILES" 

-  COPCON  -  COPY  BUDGET  FILE  TO  BUDGET  HISTORY  FILE " 

-  CHART  -  LOADS  GENERAL  LEDGER  CHART  OF  ACCOUNTS  IN" 
PROGRAM  FORMAT  FOR  LISTING  OR  UPDATING" 

-  GENPRO  -  LIST  THE  PROCEDURES  FOR  RUNNING  THE  GENERAL " 
LEDGER  PACKAGE  OF  PROGRAMS" 

GOTO  150 


Figure  23b.  GLMENU  Program  Listing 

Program  GL1 

This  program  enters  and  edits  the  information  from 
the  source  documents.  It  edits  the  information  for  ob- 
vious errors,  prints  a  hard  copy  on  the  line  printer,  and 
verifies  that  the  debits  equal  credits.  You  may  correct  an 
individual  line  or  re-enter  the  entire  document.  If  you 
make  a  mistake  in  the  middle  of  a  line,  simply  hit  /  or 


return.  The  program  will  let  you  re-enter  the  line.  Should 
the  debits  be  greater  or  less  than  the  credits,  you  may 
examine  the  hard  copy  print  out,  select  a  line  number, 
and  re-enter  one  line  over  again.  You  can  continue  to  re- 
enter one  line  until  the  debits  equal  the  credits.  You  may 
enter  un-balanced  entries  if  you  desire.  This  is  nice  for 
correcting  a  disc  error  without  having  to  delete  and  re- 
enter much  data.  It  will  happen.  You  will  get  data  on  the 
disc  and  the  debits  will  not  equal  the  credits.  Simply 
make  a  one-sided  entry  for  the  difference. 

You  can  also  use  this  program  to  enter  new  account 
headers.  Give  them  -0-  money  amounts.  I  used  it  initially 
to  enter  my  beginning  ledger  account  header/balance 
forwards. 

The  pause  after  the  first  document  has  been  entered 
is  the  computer  locating  the  file  in  question  and  going 
to  the  EOF  record  in  the  file: 


PROGRAM  NAME  'OL 1 " 
MITS  BASIC  VERSION  4.  0 
■  PROGRAMMED  BY:       BUD  SHAMBURGER 


DECEMBER  1976 


100 
110 
120 
138 
146 
150 
160 
170 
186 
196 
288 
218 
228 
236 
248 
250 
260 
270 
2B0 


THIS  IS  THE  INITIAL  PROGRAM  OF  A  7  SERIES  GENERAL  LEDGER  PACKAGE 
UHICH  MAINTAINS  A  COMPLETE  BOOKKEEPING  SYSTEM  AND  PRODUCES  BALANCE 
SHEETS,   OPERATING  STATEMENTS,   BUDGETS,    INCOME  AND  COST  ANALYSIS, 
'  CHECK  AND  VOUCHER  REGISTERS  AND  BALANCES  BANK  STATEMENTS. 

'  A  PROGRAM  TO  ENTER  AND  EDIT  GENERAL  LEDGER  TRANSACTIONS  FROM 

'  CHECK  STUBS  <0R  COPIES)  AND  JOURNAL  VOUCHERS.      THE  FILE  IS  A 

'  RANDOM  FILE  RESIDING  ON  DR  1.      THIS  PROGRAM  OUTPUTS  THE  TRANSACTIONS 

'  TO  FILE  "LEDGER"       "LEDGER"  OCCUPIES  THE  ENTIRE  FLOPPY  RANDAM  AREA 

'  ALLOT  ED  BY  MITS  BASIC,    IE  RECORDS  0061  -  20 36      RECORD  2037  IS  RESERVED 

'  FOR  A  SPECIAL  TABLE  NHICH  CONTAINS  THE  LEDGER  MONTH  Jt  YEAR  AND  THE 

'  BEGINNING  RECORD  ADDRESS  FOR  THAT  DATE 

'  ALL  PROGRAMS  IN  THE  LEDGER  PACKAGE,   IE  GL1  -  GL7  REFERENCE  THIS  TABLE 

'  FOR  BOTH  INPUT  AND  OUTPUT  TO  DETERMINE  THE  FILE  BOUNDARIES  FOR  A 

'  PARTICULAR  MONTHS  LEDGER.      'LEDGER'  IS  A  BLOCKED  FILE  WITH  EACH 

-  DISK  RECORD  CONTAINING  THREE   (3)  LEDGER  TRANSACTIONS. 

'   THIS  GIVES  ONE  FLOPPY  THE  ABILITY  TO  HOLD  6,108  LEDGER  RECORDS  OR 

'  AN  AVERAGE  OF  589  TRANSACTIONS  PER  MONTH  FOR  A  TUELVE  (12)  MONTH  PERIOD. 


EACH  MONTHS  LEDGER  IS  STACKED  IN  THIS  LARGE  HISTORY  FILE,  IMMEDIATELY 
FOLLOUING  LAST  MONTHS  FILE      EACH  MONTH  ON  THE  FLOPPY  IS  SEPARATED 
290  '  BY  AN  'EOF-'  RECORD      THE  FIRST  ENTRIES  IN  A  NEW  MONTHS  FILE  ARE 
300  '  ALUAYS  THE  BALANCE  FORWARD- ACCOUNT  HEADERS.      THESE  ARE  GENERATED 
UHEN  RUNNING  'GL2'  IN  THE  LIST  MODE. 


310 
320 
330 
340 
350 
360 
370 


THIS  FLOPPY  HILL  ALSO  CONTAIN  THIS  MONTHS  BUDGET  FILE  AS  OUTPUT  8Y 
GL2.  'BUDGET'  IS  A  CONSECTIVE  FILE  OCCUPYING  THE  TAIL  END  OF  THE 
FLOPPY. 


THE  GENERAL  LEDGER  PACKAGE  IS  CURRENTLY  BEING  RUN  ON  THE  FOLLOWING  SYSTEM: 

A.  ALT  AIR  B800B,    SIO,    PIO,    PROM  BOOTSTRAP  LOADER 

B.  2  ALTAIR  DISK  DRIVES 

C.  1  ADM3K 

D.  1  OKIDATA  110  LINE  PRINTER 

388  '  THE  PACKAGE  REQUIRES  ONLY  48K  OF  THE  ABOVE  64K  TO  RUN  WITHOUT  ANY 
398  '  CHANGES,   PROVIDED  ALL   THE  ABOVE  HARDWARE  REMAINS  THE  SAME. 
408  ' 
410  ' 

420  'MINIMUM  HARDWARE  REQUIREMENTS  FOR  THE  GENERAL  LEDGER  PACKAGE  USING 
430  'MITS  BASIC  VER  3  4  OR  VER  4.  0  =  28K,   HARDCOPY  PRINT ER( TERMINAL ) 
1  DISK  DRIVE  &  REMOVAL 
OF  ALL  REMARKS  A  SPACES 
FROM  PROGRAM.    J.  4  USERS 
448  '  SHOULD  BE  AUARE  OF  4.  6 

CHANGES,    IE j  NEW  IHST RUCTIONS 

450  ' 

4£Q    ^  *^***  ******************************************  ****************i.>t.**** 
^ *************************** ********* **** *********** ****************** 
400  ' 

490  CLEAR  1500 

508  INPUT  "ENTER  -Y  TO  MOUNT  THE  FILE",  HYf 
518  IF  UYtO'Y"  THEN  530 
520  UNLOAD  AMOUNT  1 

530  DIM  B*(100)     '  MATRIX  FOR  TRANSACTIONS 
535  DIM  II(16,> 

540  RS="R"  F=l  D=l  BKS="   "  ZERS="  " 
550  GL$=  "LEDGER" 

560  PRINT  "ENTER  GENERAL  LEDGER  TRANSACTIONS" 
570  PRINT 

588  ' 

590      ******  SELECT  TYPE  OF  TRANSACTION  TO  ENTER  **** 
688  ' 

610  PRINT  "ENTER  -1-  FOR  HEADERS  «  BAL  FUDS" 
620  PRINT  "ENTER  -2-  FOR  CHECK  TRANSACTIONS" 
630  PRINT  "ENTER  -3-  FOR  VOUCHER  TRANSACTIONS" 
640  INPUT  TVS 
656 

666       ******   IF  DE8ITS  DO  NOT  EQUAL  CREDITS  -  ENTER  'W  ****** 

676  "  ******  YOU  MAY  ENTER  ONE-SIDED  ENTRIES  FOR  ERROR  CORRECTION  ETC  ****** 

688 

698  INPUT  "ENTER  -(.<-  FOR  UNBALANCED  ENTRIES";  US 
788  IF  TY$="3"  THEN  TY$="2"  T*="V"G0TQ  730 
718  IF  TY$="2"  THEN  T$="C"  GOTO  736 
726  IF  TY$="1"  THEN  738  ELSE  698 

736  INPUT  "ENTER  TRANSACTION  MO      YR  AS  -  MOYR";  GD$ 
740  PRINT   "108  ENTRIES  MAX  PER  CHECK  OR  VOUCHER" 

758  PRINT  "ENTER  -T-  TO  TOTAL  TRANSACTIONS"  END  OF  CHECK  OR  VOUCHER 
768  PRINT  "ENTER  -L-  FOR  LAST  TRANSACTION"  "  ALL  TRANSACTIONS  ENTERED 
770  OPEN  Rt.  F,  GLS,  D        OPEN  LEDGER  FILE 

780  A=2837  '  GET  TABLE  TO  DETERMINE  FILE  START 

798  GET  tl.A 

800  FOR  11=1   TO  16  SEARCH  TABLE  FOR  CORRECT  nONTH  &  YEAR 

816  FIELD  #1.    ai-l)*8  AS  DS,   8  AS  D1*<II) 

828  IF  GD$=MIDf<Dl$<m.  1.4)   THEN  860     '  THIS  IS  CORRECT  MONTH  a  YEAR 
838  NEXT  II 

848  PRINT  "NO  FILE  ADDRESS  IN  TABLE" 
858  GOTO  858 

868  RECf-MIDf(DK(in.5,4)        LOAD  FILE  ADDRESS  FROM  TABLE 
878  REC=V AL < RECf ) 
B88  GET  »1-REC 
898  IF  TYS="1"  THEN  1978 
988 

910  -  ******  SET  UP  TERMINAL  HEADINGS  FOR  TERMINAL  INPUT  ****** 
920 

COUNTER  FOR  DEBITS  CREDITS 
TRANS  ACCT  C/V  AMOUNT" 

MUDYYR  NUMB  NUMB  DESCRIPTION         -$$$.  t$$  **" 

RE-SET  ERROR  SUITCH 


938  T#=0 
946  H1S=' 
958  H2S=' 
968  S1=0 
970  1=1 

986  FOR  1=1  TO  186 
998  PRINT  HIS 
I860  PRINT  H2S 
1610  INPUT  rt* 
1020  ' 

1030   *******  EDIT  DATA  ENTERED  FOR  ERRORS  **  ■*** 
1048 

1850  IF  MIDSiAS,  1, 1)  =  "T"  THEN  1306       TO  TOTAL  CHECK  OR  VOUCHER 


FILE  ENTRIES  -  106  -  MAS 


DATA  INPUT  LINE 


NOVEMBER  1977 


INTERFACE  AGE  57 


fanaria    Boards  DO  Something 

QVQfAmc  inn. 


ii 


g  f  l:J  I  1  II 

s  i  i  i  i  i  i 


CL2400 

Real  Time  Clock 


$98— Kit 


$135— Assembled 


If  your  system  needs  to  know  what  time  it  is,  our  CL2400  is 
the  board  for  you.  The  present  time  in  hours,  minutes,  and 
seconds  is  always  available  for  input,  and  is  continuously 
updated  by  the  highly  accurate  60  Hz  power  line  frequency. 
Need  periodic  interrupts?  The  CL2400  can  do  that,  too,  at  any 
of  6  rates.  Reference  manual  with  BASIC  and  assembly 
language  software  examples  included. 


W0 


PC3200 

Power  Control  System 


PC3232  $299— Kit 
PC3216  $189— Kit 
PC3202  $39.50— Kit 


$360— Assm. 
$240— Assm. 
$52— Assm. 


If  your  system  needs  on /off  control  of  lights,  motors, 
appliances,  etc.,  our  PC3200  System  components  are  for 
you.  Control  boards  allow  one  I/O  port  to  control  32  (PC3232) 
or  16  (PC3216)  external  Power  Control  Units,  such  as  the 
PC3202  which  controls  120  VAC  loads  to  400  Watts.  Optically 
isolated,  low  voltage,  current-limited  control  lines  are 
standard  in  this  growing  product  line. 


Canada 


systems,  inc. 

(formerly  comptek) 


P.O.  Box  516 
La  Canada,  CA  91011 
(213)  790-7957 


1060  IF  HID*<RS.l,  1)-"L"  THEN  1300  '  LRST  ENTRY  MRDE 
107O   IF  MID*<R$,  CLEN<RS)>)=  V"  THEN  990 


CIRCLE  INQUIRY  NO.  7 


16K  Static  RAM 

IMSAI/Altair/Poly  88/Sol  20 


*365°°kit 

'450  Assembled 

•  Very  low  power-650  ma  +5V;  90  ma  +  12V;  16  ma  -5V 

•  Uses  4K  Static  RAMS— No  refresh 

•  Low-profile  sockets  for  all  chips 

•  Each  4K  addressable  to  any  4K  boundary 

•  Solder  mask;  silk-screen;  plated-through  holes 

•  Low-power  Schottky  TTL's— Tested  IC's 

•  Fully  buffered  S-100  bus— Gold-plated  contacts 

•  Designed  for  500ns  system-S.D.  Sales  and  TDL  Z-80  tested 

Delivery:  Stock  to  4  weeks.  MC  and  BA  accepted.  Orders 
shipped  prepaid.  California  residents  add  6%  sales  tax. 


v 


ANDENBERG  DATA  PRODUCTS 


PO  BOX  2507 

SANTA  MARIA.  CALIFORNIA  93454 


805-937-7951 


1  OR  HWf(RS,  1,  2)>"13"  THEN  1800 
'  OR  MID$<R$,  3,  2-»°31 "  THEN  1SO0 
THEN  1800 
THEN  I860 
THEN  180O 

THEN  1800 
THEN  1180 
THEN  11S0 

THEN  1210 
THEN  1210 

THEN  18O0 


1880  IF  MI0SiR$.l,2X"01" 
1090  IF  MIDS(RS.3,2X"C 
1100  IF  tlWSKRf,  5,  2X" 
1110  IF  MID$(RS,  ?,!)>= 
1120  IF  MWS<RS,  12.- 
U7Q   IF  TY*="1"  THEN  2030 
1140  IF  MlDSiRS,  17. .  !>?= 
1150  IF  HIPfiRS.  33- 1)-" 
1160  IF  MIDUR*,  33,  IX" 
1170  GOTO  1800 
11$?  IF  MOSiR*.  37.  1?  =  " 
1190  IF  MID$<RS,  37,  IX' 
1200  GOTO  1800 
1210  IF  MD$<RS,41,1><>". 
1220  * 

1230  *******  CHECK  FOR  HIGHEST  POSSIBLE  RCCOUNT  NUMBER  ****** 
1248  ' 

1250  IF  MID*<R*,8,4)>"7984"  OR  NIDS<RS,  8,  4X"1000"  THEN  1800 
1268  ' 

1270  IF  LEN<RtX>43  THEN  1800 
1280  L=L+1 

1290  LPRINT  R*;SPC(5>  USING  L     '  PRINT  OUT  LINE  NUMBER 

1300  IF  R$="T"  OR  R*="L"  THEN  1910 
1310  IF  TY*="1"  THEN  2190 
1320  ' 

1330  *******  LORD  NRTRIX  -  CHECK  RNO  VOUCHERS  ****** 
1348  ' 

1358  B$<I)=NIDt<Rt,  1,  6>+MID$<RS,  8,  4)  +  T$+(\ID*<R$,  13,  4> 
1360  B$<I>=B$(I)*MIDS<Rf,  18, 16)*ZERt*MID$(R$,  34,  3> 
1370  B$<I>=B$<I>+MIL>S<RS,  38,  3>+MW$(Rf,  41,  3)+TYt 
1380  Ct=<MID*<Rt,  33,  4>+HIDS(RS,  38,  3>+MIDS<R$,  4L  3) 
1390  TT*=VRL<CS> 
1408  T»=T»+TT» 

1418  IF  51=1  THEN  1450        '  CHECK  ERROR  SUITCH 
1420  NEXT  I 

1438  PRINT  "ERROR  TO  MRNY  TRANSACTIONS"; CHR$<7);  CHRS<7>;  CHR$<7>;  CHR*<7> 
1440  GOTO  490 

1458  PRINT  SF'C<32>  USING  "*#,###,###  ##-";  T»  '  PRINT  OUT  TOTRL  DEBITS  &  CREDITS 
1460  LPRINT  SPC(38>  USING  "*#,###,###.  ##-";  T# 
1478  LPRINT 
1488  Lx8 

1490  IF'  U$="U"  THEN  T§=8: GOTO  1660 

1500  IF  T#C.  81#  RND  TH>-.  81*  THEN  1668'  OR  =  CR  GO  TO  PUT  DISK 
1510  ' 

1520  *******  OPTIONRL  LINE  CORRECTION  ROUTINE  ****** 

1530  *******  LINE  PRINTER  NECESSRRY  ****** 

1540  ' 

"TO  RE-STRRT,    GOTO  RUN" 

*  ERROR  ***  DROCR-ENTER  ERROR  LINE  #";  LN 


TURN  ERROR  SUITCH  ON 


THEN  898'    END  OF  THIS  TRRNSRCTION 


'  TURN  LRST  RECORD  SUITCH  ON 

GO  PROCESS  LRST  RECORD 
'  CLOSE  LEDGER  FILE 
'  PRINT  END  OF  JOB  MESSRGE 


■  RE-ENTER  ORTR  ****** 


58  INTERFACE  AGE    CIRCLE  INQUIRY  NO.  56 


1558  PRINT 
1560  INPUT 
1570  I-LN 
1588  Sl=l 

1590  Ef=t1ID*<B$<I),  31,  11) 
1688  TT»=VRL<Et> 

1618  r#=r#-7r# 

1620  GOTO  1010 
1630  ' 

1640  *******  PROCESS  RND  URITE  OUT  THIS  TRRNSRCTION  ****** 
1650 

1660  FOR  1=1  TO  100 
1670  r#=e 
1600  IF  Bf<I)="T 
1690  GOSUB  2270 
1700  NEXT  I 
1710  GOTO  1430 
1720  LSM=1 
1730  GOSUB  2270 
1740  CLOSE  1 
1750  PRINT  "EOJ" 
1760  LORD  "GLMENU",0,  R 
1778  ' 

1780  '  ******  DRTR  ENTRY  ERROR  ■ 
1790  ' 

1888  PRINT  CHRS<7)>  CHRt<7)t CHRS<7);  CHR*(7)i CHR$<7);  CHR$(7> 
1810  RS*2ZS  '  CLERR  INPUT  RRER  TO  BLRNKS 

1820  GOTO  990 
1838  ' 
1848  ' 

1858  CLOSE  1 
1868  UNLORD  1 

1878  PRINT  "END  Of  DISK  ERROR     THIS  SHOULD  NEVER  OCCUR  USING  THIS" 
1888  PRINT  "PROGRRH      GL2  CHECKS  TO  MRKE  SURE  THERE  IS  RLURYS  ROOM" 
1898  PRINT  "FOR  R  ENTIRE  MONTHS  FILE.  " 

1918  IF  R*="L"  THEN  1720'     LRST  TRRNSRCTIONS  TO  PROCESS 
1920  BS<I>=RS 
1930  GOTO  1450 
1940  ' 

1950  *******  SET  LIP  TERMINRL  LINE  FOR  RCCOUNT  HERDER  ****** 
I960  ' 

1970      Hit'"       TRRNS  RCCT  RMOUNT  " 

1988      H2S-"    MOOVYR  NUMB  RCCOUNT  HERDER  -t  SfS  $**  **" 

1990  GOTO  960 
2000  * 

2010  *******  EDIT  BRLRNCE  FORURRD  -  RCCOUNT  HERDER  ENTRIES  ****** 
2020  ' 

2830  IF  MI0$<RS,33,1)=--"  THEN  2068 
2040  IF  niD$<R$,33,l><"l"  THEN  2060 
2050  GOTO  1808 

2868  IF  MID$(RS,35,1>  =  ".  '  THEN  2090 
2070  IF  MIDS<R$,35,lX*r  THEN  2090 
2000  GOTO  1888 

2898  IF  MIDS<Rt,39,l>  =  ".  "  THEN  2128 
2100  IF  MID$(R*,39,1X"1"  THEN  2128 
2110  GOTO  1808 

2120  IF  HlDt<Rt,43, 1X>"  "  THEN  1888 

2138  IF  MIDf(RS,  8,4) >' 7984"  OR  MID*<AS,  8,  4X"1888"  THEN  1800 
2140  IF  LEN<Rt><>45  THEN  1808 
2150  GOTO  1298 
2160  ' 

2178    ******  LORD  MRTRIX  -  BRLRNCE  F0RURRD-RCCOUNT  HERDERS  ****** 
2188  * 

2198  BS<I)=MIDt(R$,  1,  6)*MID$<R$,  8,  4)+MI0S<R$,  13,  28> 
2288  BS<I)=BS<I>+MIDS<RS,  33,  2)*M1D$<R$,  36,  3>+M0S<Rt,  40,  6) 
2218  BS(I)=BS(I>*TY$ 

2228  C*=(MIDS(R$,  33,  2>  ^<MSC>t<RS,  36,  3>>+<MIDS<RS,  48,6)) 
2230  GOTO  1390 
2248  ' 

2250    *******  LORD  OISK  OUTPUT  RRER  ****** 
2268 

2270  FOR  f1=l  TO  3 

2288  FIELD  HI,    iH~l>*42  RS  D$.42  RS  DlSCtl.) 
2290 
2300 
2318 
2328 

2338  IF  NSU=1  RND  HIDS<Bii I ),  1,  2X?MIDS<C>lS<tH,  1. 2)  THEN  2418 

2348  IF  MIDt(Dlt(M^.  1.  3>  =  "EOF"  THEtt  2418      END  OF  THIS  MONTHS  BRL  ENDS  YET 

2358  IF  Mt)$<Dl*<m.  1,  3X-881"  THEN  2418      IS  IT  BLRNK 

2360  NEXT  M 

2370  REC=REC*1  INCREMENT  RECORD  COUNTER 

2388  IF  RE C= 20 27  THEN  18H0     '  DISK  ERROR 
23P0  GET  #l,  kEC  RERD  NEST  DISK  RECORD 

240$  GOTO  2270 

2410  IF  L5W=1   1HEN  24*8        LRST  RECORD  SNITCH 

2420  WSW=1  EOF  RERD  -  OK  TO  STRRT  URITING  IF  BLRNK 

2438  RSET  DlUM->=niPf(B*<n.l.42'> 

2440  PUT  M,REC  URITE  OUT  DISK  RECORD 

2458  RETURN 

2468  LSET  PI* i H>« "EOF"        SET  UP  TO  URITE  OUT  EOF 
2478  GOTO  2448 
2480  END 

Figure  24.  GL1  Program  Listing 

Program  GL2 

This  program  produces:  a)  The  Check/Voucher 
Register;  b)  The  General  Ledger;  c)  The  Balance  Sheet; 

NOVEMBER  1977 


Peripheral  Vision  is  a  young,  fast-moving  company 
that's  dedicated  to  selling  reasonably  priced 
peripherals  for  various  manufacturers'  CPU's. 

So  now,  when  you  build  your  microcomputer 
system,  you'll  know  where  to  look  for  all  the 
peripherals  that  will  make  your  system  do  what  it's 
supposed  to  do. 

Peripheral  Vision  may  be  young,  but  we  have  some 
old-fashioned  ideas  about  how  to  run  our  business. 

We  know  there  are  serious  incompatibilities  among 
the  various  manufacturers'  peripherals  and  CPU's. 
We  want  to  get  them  together.  And  we  want  to  bring 
significant  new  products  to  market— products 
consisting  of  everything  from  adaptation 
instructions/kits  for  hardware  and  software  to  major 
new  designs. 

Most  important  to  our  customers,  Peripheral  Vision 
is  committed  to  helping  you  get  along  with  your 
computer.  We'll  do  all  we  can  to  make  it  easy. 

Our  first  product  is  a  real  reflection  of  this 
philosophy.  It's  a  full-size  floppy  disk  for  the  Altair- 
Imsai  plug-in  compatible  S-100  BUS.  And  it's 
available  for  as  low  as  $750.00. 

Our  floppy  disk  has  many  exciting  features: 
•1  interface  card  supports  4  or  more  drives 
•Stores  over  300,000  bytes  per  floppy 
•Bootstrap  EPROM  included— no  more  toggling  or 
paper  tape 


•Completely  S-100  plug-in  compatible 

•Drive  is  from  Innovex  (the  originator  of  the  floppy 

concept)— assembled  and  tested 

•  Disk  operating  system  with  file  management 

system  included  on  floppy 

•Cabinet  and  power  supply  optional 

Also  in  the  works  are  many  new  products  we'll  be 
letting  you  know  about  soon,  if  you'd  like  to  take  a 
closer  look.  Like  I/O  cards,  tape  drives,  an  impact 
printer— all  for  the  S-100  BUS— and  we're  designing 
peripherals  for  a  lot  of  other  CPU's  too. 

We've  given  you  a  little  glimpse  of  who  we  are  and 
what  we're  doing.  If  you  want  to  see  more,  just  fill  in 
the  coupon  below. 


PO.  Box  6267/Denver,  Colorado  80206  303/777-4292 


Name   , 


NOVEMBER  1977 


CIRCLE  INQUIRY  NO.  41 


INTERFACE  AGE  59 


MICRODESIGIM 

|  microcomputer  products 


2708 
TMS2716 
EPROM/RAM 

VERSATILITY  •  Individual  Addressing  ♦  Shadow  alternates  ROM  with  RAM  •  External 
RAM  disable  *  Optional  IK  on-board  RAM  *  S100  compatible  •  Power-on  jump  or 
bootstrap  capability  *  All  sockets  included 

MR  8  KIT    .  -.  .  :  *  For  2708     ...........  99.50 

MR  16  T  KIT  FOR  TMS  2716   99.50 

EPROM  (shown)  not  included 

FIRMWARE  •  2K  Monitor/Utility  *  Supports  Tarbell  cassette,  paper  tape  •  Now 
available  tor  SIO.  MIO,  3P  +  S,  SIO  2 

,  ,  •  .  79.50 
....  74.50 


MM  2K  (two  2708  type  EPROMS) 

MM  2  T   (one  TMS  2716  EPROM) 


EPROMS  •  Prime,  full  specification  •  programming  available 

2708  type    1024  x  8   

TMS  2716   .  .2048  x  8   


30.00 
55.00 


MICRODESIGN 

679-1  S.  State  College  Blvd.,  Fullerton  CA  92631 
(714)  870-9860 


CIRCLE  INQUIRY  NO.  32 


•  110  —  30  cpsf  132  CHARACTERS 

•  Upper  —  Lower  Case 

•  RS232C  Compatible 
•9x6  Dot  Matrix 

•  Height  5V*",  Width  18",  Depth  21  W 

Weight  30  lb. 
Sales  —  Service  —  Rentals 


Terminal 


Inc 


11300  HAIHAND  STREET.  NORTH  HOUTWOOD.  CAIIIORNIA  VI40S 

213  -  769-6772    41S  S73  7723    Toll  Free  outside  of  Cilifornit    800- 423  2449 

For  All  your  Mini  Computer  and  Tele-Communication  Needs 


d)  It  can  also  be  used  to  tab  an  account  number  for  a 
month-to-date  total,  i.e.  the  bank  account. 

You  can  run  the  general  ledger  with  or  without  pro- 
ducing new  balances  for  next  month.  This  is  nice  when 
you  wish  to  go  back  and  re-run  an  old  month's  report  for 
some  reason.  Maybe  you  need  an  extra  copy.  You  can 
also  run  the  ledger  with  or  without  producing  the  budget 
file.  This  is  nice  for  the  same  reasons.  Or  perhaps  you 
need  to  reconstruct  the  budget  for  an  old  month.  You 
can  run  the  ledger  without  new  balances  but  produce 
the  budget  file. 

One  thing  you  can't  do.  You  cannot  tab  the  Ledger 
Detail  file.  When  you  request  TAB,  you  get  the  new 
balances  for  next  month's  ledger.  The  answers  will  be 
the  same  and  the  time  consumed  will  be  less,  but  it 
would  be  nice  to  TAB  the  Check/Voucher  Register 
without  having  to  list  it. 

Remember,  when  the  program  asks  for  a  period  end- 
ing date,  that's  the  file  the  computer  will  always  access. 


10      PROGRAM  NAME  "GL2" 
26  '  niJS  BASIC  VERSION  4.  0 
30  '  PROGRAMMED  BY    PUD  SHAMBURGER 
40  ' 
56  ' 
60  ' 
70 


DECEMBER  197< 


A  MULTI-PURPOSE  PROGRAM  TO  RUN  LEDGER  TRANSACTIONS  BY 
1.    CHECK  OR  VOUCHER  NUMBER 

A.    TOTAL  BY  CHECK  OR-  VOUCHER  NUMBER  NJTH  FINAL  TOTALS 
2.    LEDGER  ACCOUNT  NUMBER 

A.  TOTALS  BY  ACCOUNT  NUMBER 

B.  TOTALS  BY  SUB-CLASSIFICATION 

C.  TOTALS  BY  ASSETS,   LIABILITIES..  FINAL 

D.  TOTALS  BY  INCOME,   EXPENSE,  FINAL 

WHEN  LISTING  BY  ACCOUNT  NUMBER,  MEN  BAL  FWDS  MAV  BE  OUTPUT  FOR  NEST 
MONTH  AND  THE  MONTHLY    BUDGET    FILE  MAY  BE  OUTPUT  FOR  THE  CURRENT 
MONTH.     NHEN  TABING  BY  ACCOUNT  *,    THE  DATE  ENTERED  IS  INCREASE  BY  ONE 
<1>  MONTH  TO  GET  THE  NEW  BAL  FORWARDS.      YOU  CANNOT   JAB  THE  CURRENT 
MONTHS  DETAIL  FILE  BY  ACCOUNT  NUMBER.      THE  BUDGET  MAY  BE  OUTPUT  WITH- 
OUT OUT  PUT  TING  NEW  BALANCE  FORWARDS. 

'LEDGER    IS  A  RANDOM  FILE  RESIDING  ON  OR  1  AS  OUTLINED  IN  GL1 


SO  ' 

100 

110 
120 
110  ■ 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 

340  CLEAR  1500 

350  INPUT  "TO  MOUNT  THE  FILE  ENTERS'-",  WYf 
360  IF  NYfO"Y"  THEN  390 
370  UNLOAD  1 
380  MOUNT  1 

390  £7  ###,  MM,  ##-  *»,  ## 

400  ' 

410    ******  MONTHLY  DEPRECIATION  DATA  FOR  FISED  ASSETS  ****** 

420    ******  ACCOUNT  NUMBER,  DEPRECIATION  DATA  ****** 

430 

440  DATA  1202,  -0O00352O.  67, 1206,  -000016$!.  75, 1214,  -0000034$  33 
450  DATA  1224,  -0000016$  17, 1228,  -60000108.  00,  7903,00005820.  92 

A  RANDOM  FILE 
FILE  NUMBER 
FILE  NAME 

DRIVE  NUMBER  FOR  CURRENT  LEDGER  FILE 
DATA  TABLE  LOCATION 
EDIT  WORD 

'  SAVE  A  SLflUK 

FOR  NEST  LOOP  RECORD  LOCATION 


THE  DATA  ENTRIES  CONTAINED  IN  THE  PROGRAM  REFLECT  THE  ACCOUNT  NUMBER 
AND  THE  MONTHLY  DEPRECIATION  FIGURE  FOR  FISED  ASSETS  AS  DETERMINED 
BY  GENERALLY  ACCEPTED  ACCOUNTING  PRINCIPLES.      THEY  ARE  USED  TO 
AUTOMATICALLY  GENERATE  THE  MONTHLY  TRANSACTION  ENTRIES  FOR  THE 
PROPER  ACCUMULATED  DEPRECIATION  ACCOUNT. 

THE  HARDWARE  REQUIREMENTS  FOR  THIS  PROGRAM  ARE  THOSE  AS  OUTLINED 
IN  'GL1  " .     REFER  TO   'GL1 '  FOR  THE  FILE  STRUCTURE. 


LINE  EDIT  WORD 


RESERVE?  BLANKS 
ZEROS  FOR  SETTING  UP  DISK  AREA 


470  R$="R" 
480  F=l 

490  GLt=" LEDGER" 
500  0=1 
510  A=2637 
520  EDTt="»»,  H*# 
530  BKf="  " 
540  IS=1 

550  N0*="ln  0K*="-" 
560  BLKt=" 

570  ZlEt=" -000000000" 

580  Z2E$=" +00000000O" 
590  CENTf= ".  00" 

600  DR=1  DRIVE  NUMBER  FOR  TABLE  4  BUDGET 

610  DIN  K(16>  '  MATRIS  FOR  DISK  I'ATA  TABLES 

620 

630    ******  St  I  UP  REPORT  HEADING  INFO  •** 
640 

650  Hit*"    DATE      ACC1  LNUMB" 

660  Ilt="MONTHLV  MONTHLY  V,  T.  D.  " 

670  H2t="M0  DY  Yk  NUMB  VNUNB  DESCRIPTION" 

680  I2f="  DEBITS  CREDITS  BALANCE" 

690  Hl<t="      CONN  AY  k  I     INC.,   CONWAY  ARK " 

7O0  H4f= "GENERAL  LEDGER  -  UNAUDITED  -  PERIOD  ENDING  " 

ri0  H?t=  "BALANCE  SHEET  ~  UHAUDl TED  -  PERIOD  ENDING  " 

720  H8t=" OPERATING  STATEMENT  -  UNAUDITED  -  PERIOD  ENDING  " 

730  H5t="PAGE  " 

740  H6t="    " 

750 

-£0  qpeh  rtLL  FILES  ****** 

770 

780  OPEN  Rt,  F,  GL  f,  D 
790  OPEN  Rt,2,  GLt,  DR 
800  OFEN  Rt.  3,  GL  t-  DR 
$10 

S20  UHRT  KIND  OF  REPORT  IS  DESIRED  ****** 

S36 

840  PRINT  "GENERAL  LEDGER" 

856  INPUT  "ENTER  PERIOD  ENDINCj  DATE  AS  N0-DY-YR",  DTt 

S60  GOt=NIDt<.OTt.  1.  2>  +  \.MIDt<DT$,  7-2^> 

870  INPUT  "EN1ER-Y-IF  YOU  UANT  CLOSING  ENTRIES",  CEt 

880  IF  CEf="Y"  THEN  CLOSE  2  DR=0  OFEN  Rf,  2.  GLt,  D>R 

S90  INPUT   "ENTER  -SR-  TO  TABULATE  AN  ACCOUNT  NUMBER",  SRf 

90O  IF  SRt="SR"  THEN  INPUT  "ENTER  -ACCOUNT  NUMBER-  DESIRED";  AC$ 

918  IF  SRf="SR"  THEN  H4t  =  "*  *  *   ".Ait-  "  *  *  *" 

920  IF  SRt="SR"  THEN  G0SU6  3160GOSUB  2720  GOTO  1140 

930  INPUT  "ENTER  -T-  FOR  TAB,    -L-  FOR  LIST",  TLf 

940  IF  TLt="T"  OR  TLf="L"  THEN  960 

*50  GOTO  930 

960  PRINT  SPC<5>-  "**  ENTER  **" 
970  PRINT  "1-F0R  CTL  ON  CK  OR  VUCHH" 
980  FR I  NT  "2 -FOR  CTL  ON  ACCOUNT  *" 
990  INPUT  CTf 

1080  IF  CTt**l"  THEN  H4t~"CHECK.JV0UCHER  REGISTER  -  FERIOD  ENDING  - 
1010  IF  CT$="1"  OR  CTt="2"  THEN  103i? 
1020  GOTO  976 

1830  IF  CTf  =  "l'  THEN  GOSUB  2720  GOSUB  3160  GOTO  1146    PRINT  HEADINGS 
1046  IF  TL$-"T"  AND  Cff="2"  THEN  6530'  GO  ADD  1  TO  MONTH 
1650  INPUT  "ENTER  -Y-   TO  GENERATE  NEW  BAL  FWDS";  BLf 
1066  IF  BLf="Y"   THEN  1100 

1070  INPUT  "ENTER-B-T0  GENERATE  BUDGET  TOTALS",  BU* 

1086  IF  BUf<.T>"P"  THEN  1110 

1690 

1100  OFEN  "0"-4,  "BUDGET".  DR 

1110  GUSUB  2?  Jit      GO  GET  FILE  START  FROM  TABLE  IN  SECTOR  2637 


60  INTERFACE  AGE    CIRCLE  INQUIRY  NO.  53 


NOVEMBER  1977 


PRINr  MAIN  HEADINGS  J  SUB  HEADINGS 
LPRINT  LPRINT  "CUt  RENT  ASSE  TS"  LCT=LCT*. 
GET  DISK  RECORD  FROM  FILE 


■  31" 11* 


11-'*  gosub  31  A* 
11  SO  LP R INI  "ASSET 
1140  GOSU8  3260 
11  50 

116 0     ******  LtW  MlW.   HREAS  FROM  OISK  FJLE 
11  m 

lli?0  DNOi=MDf>  DRECf-  I  1.  2~> 
1190  Dl>Vi=MDt  ■  J  >.     i  • 

iri't>  OYRy=ni[-f<  DREC  f  i  /  •■  5 .  ^  > 

i^ii'  r-'.  \i=nii-t>  t>R*ct ..  i  >.  xj  .  5 » 
ir J'.*  f  »>c f=tm<iK  drec t « /  •>  •  i t:.i 5  > 

iiTO  L'HCi  =  mr<fKl'RECii>  >.  ,-.  J  ' 
i.Nu  f'UL  f^MIDf.OFtCf-.  I 
1250  If-  SFf="SP"  AND  P>?C*. 
I^pV  r#=V'rti.-.POU  ■ 
1_\T-  iN=s<iN>  >«M 

irso  ;f  niDf<DR£C*<i>,42. 

1290  IF  MIDtCDREC  $:!>.■  42. 

1300  IF  NIDt>:DRECfi  D.-  42. 

1110  T1H=T1H*TH 

1320  T2H=T2H+TH 

1330  tih=ti**t* 

2<«ffl  T4H=T4H*TH 
1350  2  Yf=MIDi<DREC$i  I >.>42.- 1 
1360  IF  ZYS="1"  THEN  5310 
13~0  IF  TSH=1  THEN  1400 
1380  GOSUB  3440 
1390  IF  SRf="SR"  THEN  1140 
1400  IF  TLf="T"  THEN  4770 
1410 

XJZO  •**<**♦  i.ff  tip  aWW  FIELD  FOR  TOTALS 
1430 

1440  IF  CTf="l"   THEN  4?i*0 
1450  Cl*=C>(Kf 
1460  C2t=MI[>f<:  DHCf.-  L  2> 
1470  C5f=Ml0f\DACt- 1  1) 
14  SO  GOSUB  3260- 
1490   IF  CTf  =  "l"  THEN  4810 
1500  C2t=NIDf<DRECf<.  /.>•  ,7,  ■ 
1510  C4S=NIDf<.DRECf<IX- 
152>J  C6f=N10f<.DREC*<I  : 
1530  IF  Cli<i2f  THEN  4920 
1540  IF  Clf.'VSt  THEN  2060 
1550  GOTO  1180 
1560  T5H=T5H*TH 
15.'0  GOTO  1310 
15S0  ' 

1590    ******  LHECF  FOR  SUB-CATAGORY  TOTALS  ****** 
1600    ******  UNO  LOiiO  PRINT  AREA  l-IITH  DESCRIPTIONS 
1610 

1620  T  111=0 

1630  IF  ESN=1    THEN  1350 
1640  TSH=0 

1650  I"  Clt="l'  WEN  2O40 
1660  IF  C3t=C4t  THEN  1180 
1*70  IF  C7*>C4*  THEN  2060        SEC!  ERROR 


THEN  1140 


tiND  SN=-1  THEN  7210    GO  ADD  TO  CREDIT  COUNTER 
l.)0"l"  THEN  72'70    GO  HDD  10  DEBIT  COUNTER 
1><>"1"  AND  NID$<DAC  f,  1,  1  V>"?"  THEN  1560  BUDGET 
ADD  TO  YTD  COUNTERS 


SET  UP  FOR  ACCOUNT  HEADER  INFO  TO  PRINT 

TAB  SN 
TO  PRINT  REPORT  LINE 

GE  T  NEXT  OISK 
GO  SET  TAB  Stt 


FOR  CTL  OH  CK-VCH* 


GO  GET  NE.\'T  DISK  RECORD 
GO  CHANGE  COMPARE  FIELD  FOR  CKH-VCHERH 


GO  CHECK  FOR  DEPR  OR  EQUITY  ENTRY 
SEC!  ERROR 

GO  LOAD  F'RINT  AREA 
BUDGET  TOTAL  COUNTER 


1680 

IF 

C3f= 

"11" 

THEN 

2100 

1690 

IF 

C3*= 

THEN 

170O 

IF 

Clf  = 

THEN 

2160 

1710 

IF 

Cj$= 

"21 " 

THEN 

£190 

IF 

C3t= 

THEN 

1710 

IF 

C3f= 

THEN 

1 740 

IF 

C3*= 

"41" 

THEN 

2280 

IF 

C3*  = 

"42" 

THEN 

1760  IF  C3*= 

"43" 

THEN 

2340 

1770 

IF 

C3f~ 

"71" 

THEN 

1780 

IF 

C3t= 

THEN 

2400 

1790 

IF 

C7f= 

"73" 

THEN 

1800 

IF 

C3f  = 

"74" 

THEN 

2460 

1810 

IF 

C3*  = 

"  7  5 " 

THEN 

2490 

1820 

IF 

C3f= 

THEN 

2520 

1830 

IF 

C3*= 

THEN 

2550 

1340 

If 

C3f  = 

"  7  8  " 

THEN 

2580 

1850  Ctilf  =  "T01   INS  TAX.    &  DEPR" 
1S60  NCATf="  " 

1S70  GOSUf  3330-  TO  LEVEL   T2H  PRINT  ROUTINE 

1830  T2H=0  CLEAR  LEVEL  2  COUNTER 

1390  IF  ESttel   THEN  2010 
1900  ■ 

l^XQ    ******  (HECK  FOR  MAJOR  C A TtiGORY  TOTALS  ****** 
1920     ******  AND  LOAD  PRINT  AREA  l-IITH  DESCRIPTION 

t9.V 

1940  IF  C5*=l.~6f  THEN  1180 
1950  IF  C5#.Xfr*   THEN  .1060 
I960  IF  C5t=". 
1970  IF  C5*-". 
1930  IF  C5f="3" 
1990  IF  C9*  =  "4" 
2O00  IF  C5t="5" 


SEQ  ERROR 


3 it  PRINT  ROUTINE 


THEN  2610 
THEN  4170 
THEN  4520 
THEN  4670 
'  OR  C5f="6"  THEN  20S0 
2010  T CAT ■*  =  " TOTAL  EXPENSES" 
2020  GOSUB  3970'  TO  LEVEL 

2030  T1H=0 

2040  IF  ESU=1   THEN  4850        EOF  REACHED  AND  ESN=1 
205O  GOTO  1130 

2060  PRINT  "SEQ  ERROR";  CI f;  SPC\5>  ;  C2f 

2070  GOTO  2070 

2080  PRINT  "ACCT  X  ERR";  CI f 

209O  ijurO  2090 

2100  CW f=  "TOTAL  CURRENT  ASSETS" 
2110  ttcATf-"FlSED  ASSETS" 
21.20  GOTO  1S70 

2130  ChT$=" TOTAL  FIXED  ASSETS" 
2146  NCAT f=" OTHER  ASSETS" 
2150  GOTO  1370 

2160  CAT1=" TOTAL  OTHER  ASSETS" 
2170  NCA1S="  " 
2180  GOTO  1370 

2190  C'ATf="  TOTAL  CURRENT  LIAB" 
2200  NCATf=  "NON-CURRENT  LIAB" 
2210  GOTO  1870 

2220  CATt="T OT  NON-CURR  LIAB" 

2270  W.ATf="  " 

2240  GOTO  1870 

2250  CAT*=  "TOTAL  EQUITY" 

2260  NCATf="  " 

2270  GOTO  1870 

2280  CATt="TOT  Rth  TEL.- NT  ROOM" 
2290  NCAlf  =  "mSC  SALES" 
23O0  >iOTO  1370 

2310  CAT *a" TOTAL  NISC  SALES" 
2320  NCA Tf=" SALES-OTHER " 
GOTO  1870 

2340  CATf=" TOTAL  SALES  OTHER" 

2350  NCATi="  " 

2360  GOTO  1870 

2370  CATt="TOT  COST  ROOM  SALES" 

2380  NCATf="COST  OF  TELEPHONE  SERVICE" 

2390  GOTO  IS 70 

2400  CAT* -"TOT  COST  OF  TEL  SER " 
2410  NCAT f="L'OST  OF  OTHER  SALES" 
2420  GOTO  1S70 

2430  CAT* '"TOT  COST   OF  OTH  SALE" 

2440  NCt1Tf  =  "GENERAL      ADMINISTRATIVE  EXP" 

2450  GulO  1870 

2460  CATf- "  TOT  GEN  ,(  ADH  EXP" 

2470  N(ATf= "ADVERT lilNG  A  PROMOTION" 

24SO  GOTO  1870 

2190  CAT *  =  "TOT  ADV  ,<  PROMOTION" 
2500  NCATf="REFAIRS  *  MAINTENANCE" 
2510  GOTO  1870 

2520  CHTf= "  TOT  REPAIRS  Si  MAI  NT" 

2530  NCATt  =  "Ul I  LIT IES" 

254V  i.iOTO  1370 

2550  lHl*  =  "T0TAL  LOILITIES" 

2560  NC AT t=" RESERVATION  EXP" 

2570  61  HO  18 7v 

258V  >:*Tf  =  "TOT  RESERVATION  EXP" 

2590  HCAlf  =  " INSURANCE.  TAXES  J"  DEPRECIATION" 

2600  GOTO  1370 

2610  1CAT*="T0TAL  ASSETS" 

2620  GOSUB  3970  TO  LEVEL  T3#  PRINT  ROUTINE 

2610  T3tt=0 


2676 
2680 
2690 
2700 
2710 
2720 


IF  LCT=16  THEN  2670 
GOSUB  29l<<      TO  NEN  PAGE 

GOSUB  3160  TO  V\AIH  HEADING  ROUTINE 

LPRINT  "LIABILITIES"  LPRINT 
LPRINT  "CURRENT  LIABILITIES" 
LPRINT  LC  T=LCT*4 
OTO  2040 

******  THIS  ROUTINE  GETS  FILE  START  FROM  TABLE  IN  RECORD  NUMBER  * 
******  2037.  THIS  TABLE  IS  CREATED  UHEN  OUTPUT  TING  NEU  BAL  ENDS. 
******  ilHEN  LISTING  THE  GENERAL  LEDGER 


GET  #3.2037 
FUR  K=l   TO  16 
FIELD  #J.  •:*•-!> 


IF  GDf=rUDfKP2*0\ 
NEXT  K 

PRINT  "NO  FILE  ADDRESS  IN  TABLE 
GOTO  2820 

REC*=MID$iD2*Kh  >■  S  4) 
REC=VAL^REC$> 
GET  tl.REC 
RETURN 


2800 

2840 

2860 

2880 
2890 

2900  FOR  K=LCT  TO  65 
2910  LPRINT 
2920  NEXT  k 
2930  RETURN 
2940  ■' 
29*0 
'960 


8  AS  DD  f,  8  AS  D2f<K> 


THEN  2830      DOES  OWE  IN  TABLE  EQUAL  RPT  DATE 


LOAD  RECORD  COUNTER  HI TH  ADDRESS 


THIS  ROUTINE  SPACE   TO  NEW  PAGE 


THIS  ROUTINE  PRINTS  PAGE  SUB-HEADING  AND  PtiGE  NUMBERS  +** 


THIS  ROUTINE  PRINTS  THE  MAIN  HEADINGS 
10  8 


2970  FOR  K=l  TO  8 
2980  LCT-LCT*! 
2990  LF'RINT 
3000  NEXT  K 
3010  PN=PN*1 

3O20  LPRINT  H4t;0T$,  SPC<12.\-  H5f;  PN 
3O30  LPRINT  LPRINT 
3040  LFRINT  Hit;  SPC<22 > I  If 
3050  LPRINT  H2Sj  SPCK10.U2* 
3060  LPRINT  H6f..H6f 
3070  LF'RINT 
308O  LCT=LCT*7 
3090  RETURN 
3100  ' 
3110  +*+**■ 
3120 
3130  FOR 
3140  LFRINT 
3150  NEXT  K 
3160  LPRINT  H3t 
1170  LPRINT 
3180  LCT=2 
sl90  GOSUB  1010 
3200  RETURN 
3210 

2?2L1  ******  THIS  ROUTINE  GETS  THE  DISK  RECORD (BLOCKtO  3  PER  RECORD)  ** 
3230  ******  AND  CHECKS  FOR  EOF  IT  ALSO  PASSES  BAL  FNI>  RECORDS  UHEN  *■* 
S240  LISTING  ON  CHECKH  AND  VOUCHER  it  ** 

3250  ' 

IF  IS=4   THEN  3  .'60 
7270  FOR  1  =  18   10  7 

3280  FIELD  HI.    \  1-1**42  AS  Df- 42  AS  DRECf<I> 

1290  I"   M!DftDRECt\!>.  42.  !>  =  "♦*  7  HEN  I-  350    SKIP  BAD  FECORD 

3300  IF  HIC'KPRECtKl  \.  1,  3:-="E0F"  AND  LSN=1  THEN  4830'   TO  EOF  ROUTINE 

2310  IF  dl[-f  kGDI  ■  1  ■  2  )  =  MlDt<.DREC*<.  /  V-  J  •  2)   THEN  1410  ELSE  3350 

•320  IF  CTf  =  "l"  AND  MIC'fCDRECt<  I  V  42.-  1  >  =  "i  "   THEN  3350'  SK  BAL  FUD 

3320  1>  =  1  *1 

1340  RETURN 

7250  NEXT  I 

3360  REC=FEC*1 

7370  IF  FEC=2UJ7  1HEN  1780 

7380  GET  Hl-REC 

1790  1S=1 

7400  GOTO  2270 

-,410  IF  MIDS(GPf.  3.-2->=MDHDRECf<.n.5.2i    THEN  LSN=1  GOTO  3320 

2420  GOTO  3S50 

3430 

3440   '******  THIS  ROUTINE  PRINTS  A  REPORT  LINE  AND  CHECKS  FOR  PAGE  **** 

3450     ******  uVERFLON 

1460 

24.\?  LHEf-KDMOt  >  +  kDI  f>*\l>DYt  >  +  <,DKf  >*iOVW  >*>  BKf>  +  <DACf.i+<BK*>+<DCVf> 

74S0  IF  2Yf="l"   THEN  3640 

7490  LNEf=<.LNE*  >  +  <>BKt>  +  <.DSCf  » 

3500  IF  L*=0  AND  LTtt=0  THEN  3560 

2510  IF  l.1t=0  THEN  7540 

2520  LPRINT  LNEf  USING  £Vf,  Lit,  TH 

2510  0010  3i>70 

3540  LPRINT  LNEt  SFC'.M*  USING  EDTf.-  L  TP..  TH 
~550  GOTO  7570 

2560  LPRINT  LNEf  SPC<2S->  USING  EOT*;  TH 
3570  LNEf=2Bt 
S5S0  LH=0  LTH=0 
2590  LC1=LCT*1 

3600  IF  LCT>=58  THEN  3620        TO  PAGE  OVERFLOU  ROUTINE 

i*io  f:eiurn 

3620  GOSUB  3110 
2t>70  GOTO  3610 

3640  LNEf=  KLNE DSC  f-KBKf 

2650  GOTO  3500 

1660 

3670     ******  THIS  ROUTINE  PRINTS   Tin  LEVEL    TOTALS  &  CHECKS  FOR  ****** 

36SO    ******  PAGE  OV'ERFL OH 

JeM 

3700  IF   TLt~"T"  AND  CTt'"2"  THEN  3800 

3710  LFRINT  SPCU6^  "ACCOUNT  TOTAL".  SPC:  6  ''USING  EDTf.;  L1H.-  L5H.-  T1H 

37Z-0  L1H-0  L5H=0 

1730  GOSUB  7590 

3740  LPRIHT 

1750  GOSUB  1590 

7760  RETURN 

7770 

27SO  PRINT   "01  St   AREA  OVERFLOW 

7790  (HI  ICi  7790 

7800  IF  BLt  =  "V  THEN  7710 

IS  10  GulCi  2760 

j??0  ♦*.***  WIS  ROUTINE  PRINTS  1 2H  LEVEL  TOTALS  &  CHECKS  FOR  ****** 
3840  ******  FAG£  OVERFLON  ****** 
2S50 

3860  LPRINT 
3870  GOSUB  1590 

3380  LPRINTSPC\12i-CATf.  SPC-  2  *  ■  20-L£N<.CATf  >  "USING  EDTtJ  L2H,  L6H,  T2H 

2890  L2H=0  U;#=£< 

390O  GOSUB  3V90 

1910  LFRINT 

3920  GOSUB  3590 

3930  LPRINT  NCATf 

3940  GOSUB  3590 

1950  RETURN 

3960 

3978  ******  THIS  ROUTINE  PRINTS  T3H  LEVEL  TOTALS  &  CHECKS  FOR  ****** 
3980   ■**++**  FAGE  OVERFLON  ****** 

3990  ■ 

4000  LPRINT 
4010  GOSUB  3590 

402O  LPRINTSPC<12>;  TCA Tf.;  SPC <3*< 2&-LEM  TCA T f  > > > USING  EDT*;  L3tt- L7tt,  T3M 

4O30  L3H=0:L7H=0 

4040  GOSUB  3590 

4O50  LPRINT 

4060  GOSUB  3590 

4070  RETURN 


THIS  ROUTINE  PRINTS  14H  LEVEL  TOTALS  «  CHECKS  FOR  ' 
PAGE  OVERFLON  * 


4090  ' 
41O0  " 
4110 

4120  LFR1NTSPC<12>.:  TCATt;  SPC* 
4130  L4H=0  L3H=0 
4140  GOSUB  S590 
4150  RETURN 


+<20-L£N<TCAT*>>)USINGEDTfjL4tt,  LSH..  T44t 


NOVEMBER  1977 


INTERFACE  AGE  61 


INTERFACE 
AGE 

BACK  ISSUES 

Available  in  Limited  Quantities 

1976 

APRIL,  AUGUST,  OCTOBER,  NOVEMBER 
1977 

JANUARY,  FEBRUARY,  MARCH, 
APRIL,  MAY 
$1.75  Each  +  50<p  Postage  &  Handling 

1977 

JULY,  AUGUST,  SEPTEMBER,  OCTOBER 
$2.00  Each  +  50<p  Postage  &  Handling 

INTERFACE  AGE 

Department  B.I. 
P.O.  Box  1234 
Cerritos,  California  90701 


4160  ' 

4170  TCATf="  TOTHL  LI  MIL  I  TILS" 
4188  COSUB  3970 
4190  LF>RINT  "EMI  TV" 
4200  GOSUB  3590 
4218  Q01O  2040 


PRAMMER 

by  XYBEK 

An  extraordinary  2k  memory  board 
for  your  Altair-bussed  computer 

*  On-board  1  702A  PROM  programmer 

*  256  bytes  of  RAM  plus  space  for  1792  bytes  of  read- 

only memory  (seven  1702A  EPROMs) 

*  Supplied    with    one    1 702A,    pre-programmed  with 

stand-alone    programming    software     -    no  sense 
switches  are  used 

"A"   Supplied  with  programming  power  supply 

*  PRAMMER's  own  on-board  clock  makes  it  compatible 

with  almost  any  Altair-bussed  system. 

*  All    read   and  write   sequences  are  generated  via  an 

board     micro-programmed     state     machine,  thus 
eliminating  all  one-shots. 

*  Complete  1702A  programming  in  18  seconds 

*  Includes  complete  listings  for  PRAMSYS,  an  eleven- 

function  development  system. 

COMPLETE  KIT:  $209 

Assembled  and  tested:  $289 

Immediate  (off-the-shelf)  delivery 
California  residents  please  add  sales  tax. 
COD,  Master  Charge,  Bank Americard  and  Visa  accepted. 

XYBEK  •  P.O.  Box  4925  •  Stanford,  CA  94305 
Telephone:  (408)  296-8188 


THIS  ROUTINE  GENERATES  THE  EQUITY  ENTRY  FOR  THE  RERIQL> 


THEN  4460 


4220 
4230 
4240 
4250  T»=ti 

4260  IF  CE*="Y"  THEN  4280     '  ZERO  CURRENT  EARNINGS  ON  CLOSING  ENTRIES 
4270  T#=T#-T4# 
4280  T1*=T1U-T4# 
4290  T2tt=T2«-l41t 
4300  T3*=T3H-T4* 
4310  T4#=T4*-T4# 
4320  SN=SGN<T*>-  II 
4330  L.#  =  T* 
4340  Lin=LW+T# 
4350  L2*=L2»+T* 
4360  L3#=L3*+r# 
4370  L4H=L4»+T* 
438<li  DMOt=MID$<DT*,  1,  2> 
4390  PDY$=MIWI>T*.-  4.-2) 
440O  DYR*=MICM<OTt.-  7,  2) 
4410  1>CV*=" 

4420  DSCf="CURRENT  EARNING" 
4430  2YS="2" 
4440  GOSUB  S440 
445Q  GOTO  5330 

4460  L  T*=T»:  L5»=L5*+  T#  L6*=Le#+T"#  -  L7»=L  7#+  T*:  L$*=L8*+  T* 
4470  6010  4380 
4480  ■' 

44*0  ******  THIS  ROUTINE  RklNTS  THE  BALANCE  SHEET  TOTALS  ANL>  ****** 
4500  '******  SETS  UP  FOR  THE  OPERATING  STATEMENT  ****** 
4510 

4520  TCATf=" TOT  LIA8  A  EQUITY" 

4530  GOSUB  3970 

454(3  T3*=0 

4550  TCH1$="NET" 

4560  GOSUB  4090 

4570  T4*=0 

4580  IF  TLf="L"  THEN  4600      LEAVE  HEAPING  SAME  AND  SPACE  UP 

4590  H4f=H8t     70  CHANGE  HUGE  HEAL'ING  TO  OPERATING  STATEMENT 

46O0  GOSUB  2900'     TO  NEN  PAGE 

4610  GOSUB  3160 

4620  LPRINT  "INCOME"  LPRINT 

463C*  L PRINT  "ROOM-MEETING  Ji  TELEPHONE " 

4640  LPRINT  LCT=LCT*4 

4650  GOTO  204H 

4660 

4670  TLAT$  =  "  TOTAL  INCOME" 
46X0  GOSUB  3970 
4690  "*  LCT=16  THEN  4  720 
470O  T3»=0 

4710  GOSUB  2 200       TO  NEN  PAGE 

4720  GOSUB  3160 

473V  LPRINT  "EXPENSES"  LPRINT 

474L1  LPRINT  "COST  OF  ROOM  SALES" 

4750  LPRINT  LCT=LCT+4 

4760  GOTO  2040 

4?:Xi  TSN=1 

4780  GOTO  1440 

4790  ClflKVi 

480O  GOTO  1480 

4810  Ci'f~niOiKl>REC*\  />,  11,  5>      SET  UP  COMPARE  FIELD  FOR  CK*-VCHER# 
4820  GOTO  1530 
4830  ESN=1 
4840  GOTO  5330 

4850  TCAT*'"PR0FIU->  OR  LOSSk  *  > " 

4860  GOSUB  4120 

4870  PRINT  "EOJ" 

4880  LOAD  "GLMENU"-  0.  R 

4890 

4?M  .-♦**♦♦♦  THIS  ROUTINE  GENERATES  THE  DEPP  ENTRIES  FOR  THE  MONTH  +***• 
4910 

4920  IF  rL4-"T"  AND  CTt="2"  THEN  5330 

4930  IF  DOCf="1202"   THEN  5010'    GENERATE  DEPRECIH110N  ENTRIES 
4940  IF  DOCf-"1206"  THEN  5010 


THEN  5010 
THEN  S010 
THEN  5010 
THEN  5010 
THEN  4250 


GENERATE  EQUITY  TRANS=T0  I4# 


4950  IF  PrtC**' 
4960  IF  0rtCf="122 
4970  IF  DACt="122 
4980  IF  DACf="7983" 
4990  IF  OACf="J096 
5000  GOTO  5330 
5010  FOR  L=l    10  6 
5020  REAO  X,  Y 
5030  \#  =  5>7S'*<.V> 
5O40  Xt=niOt<.Xt-  2.-  4> 
5050  IF  DACts.S*  THEN  5iW 
5060  NEXT  L 

5070  PRINT   "NO  OATH   IN  1ABLE  FOR  ACCl*"-DACf 
5080  GOTO  5080 
5O90  0N0i=NlDfiD  1  #,  J  •  2  > 
5W0  DOYf=MIDf  i  OTf.  4.  2> 
Mitt  L>YRf=tlU<fa>lt.  7.  2> 
5120  DCVf-" 

5130  1<SC*-"0EPR  MONTHLY 
5140  JYf="2" 
5150  1»=Y 

5160  IF  DACf="7903" 
5170  L5*=L5**1* 
5188  L6*=L6»+Tt 
5190  Lr»=Lr**T» 
5200  L8*=L8#+T* 
5210  T1#=T1#+1» 
5220  T2*=T2*  +  Tlt 
5230  7  :•  -  #  -  T  _~  #  +  7  # 
524(3  T4»  =  T4*  +  T* 

5250  IF  riIPt<L>ACf..l,  IX" 4"  THEN  LT*  =  1*:G0T0  52S0 

5260  L#  =  T#:L1*=L1*+T1t:  L2#=L2*+T#  L3#=L3#+V#  L4#=L4#*7# 

5270  T5*=T5*+T* 

S288  RESTORE  '  RE-SET  DATA  POINTER  IN  TABLE 

5290  GOSUB  3440  '  GO  PRINT  REPORT  LINE 

53O0  GOTO  5330 
5318  L'VSCf=DCVf+(OSCf) 
5320  GOTO  1370 
5330  GOSUB  3670 
5340  IF  TL$="T 


THEN  5210 

Al>P  DEPRECIOTION  ENTRY 


Tl*  PRIN1  ROUTINE 

CAN'T  TAB  AND  CUT  NEN  BAL  FI-10S 

5350  IF  BLf="Y"   THEN  5390'     FOR  BAL  FNDS  AND  10  FORCE  BUDGET  TOTALS 
:"P"  THEN  5390      FOR  BUDGET  TOTALS  ONLY 


TO  LEVEL 
THEN  162Q' 


NO  BAL  FNDS  OR  BUDGET  TOTALS  WANTED 

■  OUT  THE  NEN  MONTHS  BAL  FNDS 


5380 
5390 
5400 
5410 

5420    ******  s£T  UF  TO  rtt>P  ONE  <1>  TO  CURRENT  tlONTH  FOR  NEN 
5430    ******  BALANCE  FORWARDS  *< 
5440  ' 

5450  IF  ESN=1  THEN  5760 
5460  IF  STSH=1  THEN  6140 
5470  EiM0*=NIl>*<OTt,  1,  2) 
5480  BNQ=VAL <BM0$) 
5490  BDY$="01" 
5500  BVRf=NlDf(OT*,  7,2> 
5510  BYR=VAL(BYR$> 
5520  BM0=Bn0+l 

5530   IF  BM0=13  THEN  6410'     CHANGE  M0  TO  01  &  YR  +  1 
5540  8N0fsSrR*<BN0> 

5550  IF  BNOt<"10"  THEN  Mf>f< BMOf,  !.■!?=  "0"  GOTO  5600 

5560  BN0*=MD*<BNO*„.  2,  2> 

5570 

5580  '******  FIND  EOF  AND  START  NRITING  NEN  BAL  FNDS 
5590  ■' 

560O  IF  SNSUOl  THEN  CLOSE  J-  OPEN  R*,  J,  'Ji.*..  DR 

5610  IF  CE*="Y"  THEN  A=l:  P=l: NRSN-1 :  GOTO  5630 

5620  A=REC:P=1-'     P^LOOP  STORT  CONTROL  FOR  BUDGET  TOTALS 

5  630  GET  $2,  A 

5640  JV=IS 

5650  IF  JV-4  THEN  5710 
5660  FOR  J=JV  TO  3 

5670  FIELD  #2,    <J-1>*42  AS  DB*,42  AS  8REC*(J> 


62  INTERFACE  AGE 
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5690 
5690 
5700 

srio 

5740 
5750 
5766 
5770 
578V 

5800 
5810 
5S20 
5830 
5840 
5850 
5860 

v 

5990 
5890 
59O0 
591 0 

5930 
5940 
5950 

5970 
5980 
5990 

6040 

6060 
6070 
6080 
6090 

61O0 

6110 
6120 


IF  URSW1  THEN  JV=J-  GOTO  6730 

IF  MID$WREC*<Jh  1_.  3>="EQF"  THEN  NRSN=1 

NEXT  J 

JV«2 

A=A*1 

IF  H=203~'THEN  3786 

GET  *2,A 

GOTO  566  0 

FOR  J=JV  TO  3 

IF  JV=4  THEN  6150 

FIELD  H2,    (J-D+42  AS  DB:t,42  AS  BREC*<J) 
lSN=SGN<n#> 

******  TO  INSERT  DECIMAL  POINT  AND  ROUND  OFF  BEFORE  HfilTING  **** 

IF   7SN=-1  THEN  SN#=-5£-£tf  GOTO  5860       TO  ROUND  OFF  - 
IF  TSN=1  THEN  SN#=5E-03  GOTO  X86Q       TO  ROUND  OFF  I 
SN#=0 

T1*=T1*+SN# 

IF  CES="Y"  ANP  DRC*="3696"  THEN  T1*=0! 
IF  CES="Y"  BHD  DACi>"S999"  THEN  Tilt  =  6* 
IF  N0SN=1  THEN  BEC*="EOF"  GOTO  6010 

OLOt-STRf'  UtC  OLOt-NlDf'.OLOf.  2.  LEN(DLOf)  *  70  DROP  THE  SIGN  POS 
FOR  7=1   10  LEN{  DuOf  1 

THEN  5950     TO  FIND  DECENRL  POINT  IF  ANY 


*  >JJ)U  55' 

>  if  niDf 

>  >j0iu 


-BYRf  THtti  6320 


)Hli  F0V11NE  ADDS  1  TO  THE  DATE  ENTERlEP  TO  GET  THE  PROPER  ' 
BAL  Fi-ID  FILE  NHICH  HILL  ALUM'S  bE  1  MONTH  HIGHER  THAN  THE  i 
lUPFLNT  MCUTH 


6.55C 
6560 
6570 
65SO 
6590 

6640 
6650 
6660 


NO  DECEHHL-  ADD  00  TO  RESUL T 
f0  PROF  OFF  EXTRA  PECEMAL  POSITIONS 


6160 
61 70 
6160 
6190 
6200 
6210 

6240 
<?260 

*2*0 

6: io 

6740 


6400 
6-ilO 

6420 

644' J 


if  niDt'OLOf.  r.i  >=". 

NEXT  1 

DLOt=DL0f*CEHTi  GOTO  ', 
T  =  T*2 

DL0t=MDf<DL0f.  1- 
DTL=11-LEN\DL0* 1 

IF  SGN'.  TIH*-!   THEN  PL0t=nlP*<.ZlEt,  1,  DTL>WLQ*  GOTO  6000 
DL0S=H!D*<.Z2ES-  1- C>TL)*DL0*     AL>D  *  AND  HIGH  ORDER  ZEROS 
Bl-.Ct=BN0f*  \  BPYt  ~>  *  <  BYRi  >*:DACf  >  *<PVSCf  >♦<  OLOf >*'  NOt  > 
If-  RiCT   THEN  604O      inj  BAL  PUDS 
LSET  BRtCf\J  >=BEC  f 
F'UT  »2.H 
FOR  0=1  TO  3 
b'REt*0?*=B2* 
NEXT  0 
JV=JV*1 

IF  STSN=0  THEN  6240       GO  HRI1E  NEXT  NO  FILE  START 
IF  BLi-'Y"  AND  NlDfU'AC  F.  J  ■  1  \N"  3"  THEN  GOSU8  6900  GOTO  cllO 
IF  8Uf="B"  AND  MDf<0nCt,  1- 1}>"3"  THEN  G0SU8  6900-    TO  BUDGET  TOTALS 
IF  N0SN=1  THEN  6130 
IF  ESil-1  THEN  H0SU=1  GOTO  6140 
GOIO  1620      HO  BAL  PUPS  NAN  1  ED 
NEXT  J 
JV-1 
A=.A*1 

IF  A=20'J7  THEN  3780 
GET  *2-A 
G010  57*0 


GET  US.  2037 
FUR  K=l  TO  16 

FIELD  U3.    i*-l.»*4?  AS  DDt.  S  AS  D2 f(k'.? 
IF  HlOt<l'2i<.h'1  ■  l-4^"000r  THEN  6320 
IF  HI0tiD2t<.k>.1.2-=Bn0t   THEN  6-t60 
NEXT  R 

FRUIT  "OUT  OF  ROOM  IN  TABLE" 

goto  t;~io 

Af=STRf\Ai 

IF  LEN<.Hf>-.4  THEN  HF=E:t  f*irtf.>  G0)>J  63 
A*=tlIDi-Af.  ±-  4  < 
Bui  =BM0  f  *  k  BYRf  *  *<.Mt  ■< 
IF  RLf.y-Y"   THEN  ( 
Li'b  I  D2f\h,  >«£W 
PUT  US- 2077 
M>«=1 
GOTO  6090 

BM0*="U1"  lHmNGE  hvNIH  To  01 

FYR=BYR*1 
EYRf-^ I Rf <  BYR 1 
tiYRf=MDf'  6YFF  »  _ 


HO  SAL  FHDS  NANTtD 


6700 
6710 
6720 
6730 
674i.l 

6760 
6770 
6780 
6790 
680O 

6840 
6950 
6860 
6870 

6890 
6900 
6910 
6920 
6930 
€940 
6950 
6960 
6970 
6980 
6990 

7O10 

705O 

7090 
"It'll 

7130 

7150 
7160 
7170 
7190 


>M't=ftU>i.uDJ  1  ,  I 
uY['*=riID(  •  'jDi   .  2  ■ 
>jHt<*VAI  ■  ',Nhi  ^ 
G>t'D=VAL  OJS  'Df  > 
Gt'lD=GND*l 

IF  GND?12  THEN  GH0-1  GY[>=GYD+1 
GHDt=STF'tK  GND> 

IF  LEfKGNDfKS  THEN  GNDf*"Qu+H]&fKGMDt..  2.-  2 '  0(570  6620 
GNDt=ttlDf<GNDi-  2,  2) 
GYDf=STRf  < GYD  '  GV'0-*-77  (Pi '  GYP f,  2-  2  > 
GDf=unDF  +  >jYDi 

H4f=H7f     TO  CHANGE  PAGE  HEAPING  TO  BALANCE  SHEET 
GOTO  1110 

>   THIS  ROUTINE  luNVERTS  THE  OUTFU1  FILES  2-  3   i\  J        A  ***< 
-  NEN  DISK  MOUNTED  ON  PR  O  UHt.U  IT  IS  i'E  TEhWINEP  THAT  **•*< 
L    WE  ARth  ON  DR1  NAV  NOT  HuLD  H  COMPLETE  hON]Hi  FILL 
'  UHEH  THIS  OCCURS.    ALL  OUTPUT  HILL  BE  TO  DP  0-    THIS  RUrt  ■< 


•JNLY 
FR2'=2037-A 

IF  FR2'.350  THEN  6760  NY  MAXIMUM  FILE  : 

GOTO  5760 
J=l  JV=1 
CLOSE  2--  i\-  4 
UNLOAD  0 

PRINT   "OUT  OF  DISK  SPACE  ON  ORH  1" 
PRINT  "PU1  NEN  IN1TIFILI2EP  DISK  UN  PRU  0" 
INPUT  "ENTER  -C-  TO  CONTINUE";  0T* 
IF  CrfO-l  "  THEN  *820 
MOUNT  0 

OPEN  Rt..2.-GLf,PR 
OPEN  Rf,      GL*.  PR 
OPEN  "0"-4  "BUPGET'-PR 
GOTO  5760 


'*  ++*♦■*  THIS  ROUTINE  HRIfES  OUT  THE  BUPGET  FIGURES  FOR  THE  ****** 
******  CURREN1  MONTH  ON  THE  END  OF  THE  C'liK  rM*W 

IF  N0SN=1   THEN  7150    CO  CLOSE  BUPGET  FILE 
TSN=SGN<.  T5#> 

IF  75N=-I  THEN  SNtt=-5E~03  GOTO  *980  TO  ROUND  OFF  - 
IF  TSN=1  THEN  SNtt*5£-03  GOTO  6980  '  TO  ROUND  OFF  * 
SN*=0  7  0  t-UUNp  OFF  0 

T5#= r5u*SNn 

PL0*=STRf<.n.*)  0L0f=rilDf<.PL0*,  2.  LE  N\['L0*>  >  10  PROP  THE  SIGN  POS 
FOR  7=2   70  LEN<DL0i^ 

IF  NlDfi.DL0*..  1 .1.'  =  ",  "  THEN  7040'  TO  FIND  THE  DECENAL  F  0IN1  IF  ANY 
NEXT  7 

DL0f=PLOt*CENT*  GOTO  706O      NO  DECENAL  ADD    00  TOO  RESULTS 
T  =  T*2 

DL0t=NID*<PLO*.  1-  T  y      TO  DROP  OFF  EXTRA  DECENAL  F0SITI0NS 
PTL-ll-LEH<DL0t 1 

IF  SGN\T5il>-l   THEN  PL0f-  =  MIPKZlEF,  1.  PTD+DLO*  GOTO  7090 
DL0t=hIDi  <22EF,  1-  DTL^DLOi      APP  *  AND  HIOH  ORDtR  ZEROS 
BG*=BGt  +BNU*  +BPY?+BYR*+PFti:  *  +DVSC*  +DL0**HCtt 
T5lt=0 
P=P+1 

IF  P=4  THEN  7140 
RETURN 
P=l 

PRINT  M4.-BG* 

IF  \40SU-1   THEN  7190      GO  CLOSE  BUDGET  FILE 
BGi-ZBGf 
GOTO  7130 
CLOSE  4 
GOTO  7130 

L1P=LT*  +  Tt  CREDIT  COUNTERS 


OBJECTIVE  DESIGN,  INC. 

ANNOUNCES 

AN  INCREDIBLE  COMBINATION! 

YOUR  VIDEO  DISPLAY  BOARD  OR  TERMINAL  AND  OUR  

PROGRAMMABLE  CHARACTER  GENERATOR 

S-100  CARD  WORKS  WITH  VIDEO  DEVICES  USING  MOTOROLA  MCM65XX  SERIES  9x7  DOT 
MATRIX  CHARACTER  GENERATORS  AND  ALLOWS  YOU  TO  PROGRAM  THE  APPEARANCE 
OF  SCREEN  CHARACTERS.  ORIGINAL  CHARACTER  SET  REMAINS  INTACT  AND  USABLE  AT 
ANY  TIME.  PCG  INCLUDES  2K  STATIC  PROGRAMMABLE  CHARACTER  RAM.  BATTERY 
BACKUP  PROVISION,  MEMORY  PROTECT,  8  BIT  PARALLEL  KEYBOARD  PORT,  INTERFAC- 
ING FOR  TWO  2-D  JOYSTICKS. 

ALLOWS  CREATION  OF  APL  CHARACTERS,  ELABORATE  ENGINEERING  AND  CONTROL 
DIAGRAMS,  GAMES  CHARACTERS,  ETC.  A  PERFECT  ADD-ON  OPTION  FOR  POLYMORPHIC 
VTI,™  SOLID  STATE  MUSIC™VlDEO  BOARD,  AND  PROCESSOR TECHNOLOGY™VDM. 
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PC  BOARD +  MANUAL 

$44.50 

COMPLETE  KIT 

$159.95 

ASSEMBLED/TESTED 

$209.95 

PLUS   SHIPPING  —  5V    U.S.,  15 

:',  FOREIGN. 

FLORIDA  RESIDENTS  ADD  4^  TAX. 


OBJECTIVE  DESIGN,  INC. 

P.O.  BOX  20325 
TALLAHASSEE,  FL.  32304 
904-224-5545 


UN  RETOUCHED  PHOTOS  FROM 
PCG  •  PROC.  TECH.  VDM 
ON  TV/MONITOR. 
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^ElNGINEEmNG  SYSTEMS  YOU  CAN  BUILD  ON 


MEK  6800  D2  ,  KIT  $229.95,  FULLY  ASSEMBLED  £279,95 

20  UO  lines,  1K  monitor,  256  bytes  of  user  RAM,  serial  I/O,  keyboard 
display,  cassette  Interface.  Fully  assembled  model  offered  wilh  extras: 
Keyboard  display  case,  CPU  board  stand  and  sockets  for  all  I.C.s. 

KEYBOARD  DISPLAY  CASE  FOR  REV  B  BOARDS  $12.50 

CPU  BOARD  STAND  . ,  ,  $  4.50 

16KX6  DYNAMIC  RAM  MMS6B104  $389,95 

Completely  assembled,  requires  minor  modifications  on  D2  kit.  allow 
6-8  weeks  for  delivery,  (not  pictured) 

D2  CARD  CAGE:  + .......  5  SLOTS:  KIT  $69.95,  ASSEMBLED  $8495 

D2  CARD  CAGE:   11  SLOTS:  KIT  $137.50,  ASSEMBLED  $1 57.59 

Sturdy  aluminum  supports  with  molded  plastic  card  guides,  Exorcisor 
compatible,  comes  with  mother  board,  sockets, 

HEP  EDUCATOR  II  KIT  . .  $134.95 

512  byte  monitor,  256  byles  of  RAM  (128  more  than  offered  elsewhere}, 
parallel  IfO,  cassette  interface,  edge  connector,  fully  expandable, 
Designed  for  the  do-it-yourselfer,  comes  with  complete  instructions, 

HEP  POWER  SUPPLY  KIT...  $23.95 

Suitable  for  use  with  EDUCATOR  II  or  MEK  6800  D2,  5  volts  at  1  amp, 

—  COMING  SOON  -  6K  STATIC  RAM  KIT  D2  UPGRADE  KIT  - 
D2  UPGRADE  KIT  —  Power  on  reset,  dynamic  memory  interface, 
Mikbug^  -Mini bug*  conversion,  terminal  interface, 

;*  Trademark  of  Motorola 


COMPARE  OUR  PRODUCTS  AND  PRICES 
YOU  GET  MORE  FOR  YOUR  MONEY  FROM 


JUDfO 

1 NGINEERING 


121  WISCONSIN  N.E.     ALBUQUERQUE,  N.M.  B710B     PHONE  (505)  25&-6451 


CIRCLE  INQUIRY  NO.  5 


EXPANDOR'S  BLACK  BOX  PRINTER 


$396. 

Cover  8-  Base 
Optional 

$29.95 


Shipped  ready  to  connect  to  most  any  microprocessor 
NEW  (Not  Used)  COMPLETE  (Not  a  Kit)  90  DAY  GUARANTEE 
CHECK  THESE  OUTSTANDING  FEATURES 


•  RELIABLE 

*  Parallel  Interface  Included 
»  Lightweight  (11  ft  lbs.) 

►  Prints  BO  columns  wide 

►  64  Character  print  set  (ASCII) 

►  Easily  maintained  by  user 

►  Parts  to  you  •  or  return  for  service 


•LOW  COST 

•  Small,  portable  (4.5"  x  13"  x  10") 

•  Complete  documentation 

•  Prints  10  characters  per  second 

•  Tractor  &  pressure  feed  included 

•  Uses  standard  Wh"  paper 

•  Regular  typewriter/teletype  ribbon 


EVERYTHING  SUPPLIED  -  JUST  CONNECT  TO  YOUR  PARALLEL  PORT  - 
HUNDREDS  IN  USE 
Master  Charge  —  VISA  —  Check  —  Money  Order 

EXPANDOR,  INC. 

612  Beatty  Road,  Dept.  10IA,  Monroeville,  Pa.  15146 
(412)  373-0300 

(Dealer  Inquiries  Invited) 


7250 
7210 

7720 


l5tt=LS*  +  rn 

L?n=L,r*+T* 
L8*=L8»*1* 
CQTO  1300 
L*=L»+T§ 
L1«=L1#+T» 

L2n=L2n*m 

L3*=L3»+M 
L4»=L4*  +  U 
GOTO  1700 
END 


DEB  I  T  1 0UN1EFS 


Figure  25.  GL2  Program  Listing 


Program  GL3 

This  program  is  used  to  update  the  Bank  Reconcilia- 
tion File  for  Account  1110  (the  general  checking  ac- 
count). It  merges  the  balance  forward,  checks  and 
vouchers  for  Account  1110  in  this  month's  ledger  file 
with  the  checks  outstanding  in  last  month's  bankcurr 
(this  month's  bankbkup  file)  and  produces  this  month's 
bankcurr  file.  The  result  of  the  merge  is  a  file  called 
bankcurr  which  contains  this  month's  transactions  to 
Account  1110  and  last  month's  outstanding  checks. 
One  caution  —  before  running  this  program,  copy 
bankcurr  to  bankbkup  or  you  will  be  merging  the  wrong 
data  and  destroying  the  data  you  should  have  been 
merging.  The  program  cautions  you  before  running  it. 


PROGRAM  NAME  "CL3" 

PROGRAMMED  BY:        BUD  SHANBURGER 


NOVEMBER  1976 


50 

el?  ' 

70  -  UPDATES  CURRENT  MONTHS  BANK-BALANCE  TRRNSRCTION  FILE  FOR  BRLRNCING 
81?  '  THE  GENERAL  CHECKING  RCCOUNT  TO  THE  BRNK  STATENENTiFOR  LEDGER  RCCOUNT 
1110) 


108 
110 
120 


THIS  PROGRAM  HERGES  LRST  MONTHS  OUTSTANDING  CHECK  FILE  'BANKBKUP" 
ON  DR1,  1-200  NITH  THIS  MONTHS  GENERRL   "LEDGER"  TRANSACTIONS  AND 
BAL  FUD  FOR  ACCTtt  1110  ON  DRO  TO  PRODUCE  THIS  MONTHS  "BANKCURR" 
FILE  ON  DR1,   201-400     IT  DELETES  ALL  ITEMS  FROM  "BANKBKUP" 
EXCEPT  ITEMS  NITH  "2"   IN  COL  42,      THE  MERGE  IS  DONE  ON  CK.'VCH* 


±?0  + 
ISO  ■ 

190  CLEAR  1500 
20O  JS=4 
210  KS=4 
220  A3=20O 

230  INPUT  "ENTER  -V-  TO  MOUNT  THE  FILES", WW 

240  IF  UVtO'V  THEN  270 

250  UNLOAD  0,1 

260  nOUHT  0, 1 

270  OPEN  "R",  1,  "LEDGER",  0 

280  OPEN  "R",2,  •'BANKBKUP".  1 

290  OPEN  "R",  3,  "BANKCURR",  1 

300  PRINT  "*  BEFORE  RUNNING  THIS  PROGRAM  -  COPY  BANKCURR  TO  BANKBKUP  *  " 
310  PRINT  "MERGE  -LEDGER-DRO  AND  -BANK8KUP-DR1  AND  CUT  NEW  -8ANKCURR-DR1 " 
320  INPUT  "ENTER  REPORT  DATE  AS  HOYR*jDT* 

330  GOSUB  530-  GO  GET  LEDGER  FILE  START  FROM  2037 

340  GOSUB  680'  GO  GET  1ST  LEDGER  RECORD  FROM  FILE 

350  GOSUB  880-  GO  GET  1ST  BANKBKUP  RECORD  FROM  FILE 

360  IF  C1S<C2*  THEN  450 

370  IF  C1$=C2$  THEN  PRINT  "DUPLICATE  CTL»";  CI*,  C2$:  STOP 

380  IF  KEF=1  AND  JEF=1  THEN  1220'     GO  URITE  LAST  BANKCURR  *  EOF 

390  DUMS=K2*<K)  MOVE  BANKBKUP  TO  OUTPUT  AREA 

400  GOSUB  1080'  GO  CHECK  FOR  PUT  TO  BANKCURR 

410  IF  KEF-1  THEN  450  ALL  OF  BANKBKUP  MERGED  IN 

420  GOSUB  880  GO  GET  NEST  BANKBKUP  k'ECORD  FROMFILE 

430  IF  JEF=1   THEN  380  ALL  OF  LEDGER  MERGED  IN 

440  GOTO  360 

450  IF  KEF=1  AND  JEF-1  THEN  1220'     GO  URITE  LAST  BANKCURR  *  EOF 

460  DUMS=Jlt<J)'  HOVE  LEDGER  TO  OUTPUT  AREA 

470  GOSUB  1088  GO  CHECK.  FOR  PUT  TO  BANKCURR 

480  IF  JEF=1  THEN  388  ALL  OF  LEDGER  MERGED  IN 

490  GOSUB  680  GO  GET  NEST  LEDGER  RECORD  FROM  FILE 

500  IF  KEF=1  THEN  450  ALL  OF  BANKBKUP  MERGED  IN 

510  GOTO  360 

520 

530  -  THIS  ROUTINE  GETS  THE  LEDGER  FILE  START  FROM  2037  AND  PUTS  IT 
540      IN  Al 

550  * 

568  GET  #1,202,-' 
570  FOR  1=1   TO  16 

580  FIELD  Ml,    <I-1>*8  AS  D$,8  AS  DD$<I) 
590  IF  DTS=MIDt<DD$<n,l,4>  THEN  620 
600  NEST  I 

610  PRINT   "FILE  START  NOT  IN  TABLE"  STOP 

620  Aif=MIDt<DOS(I>,  5.  4? 

630  A1=VAL<A1*> 

640  RETURN 

650 

668      THIS  ROUTINE  GETS  THE  PROPER  LEDGER  RECORD 
670 

680  IF  .'5=4  1HEN  330 
690  FOR  J=JS  TO  3 

,~00  FIELL'  01,    iJ-l>*42  AS  Jf,  42  AS  Jlf(J> 

710  IF  MID*<Jlt<JV.1.3>="E0F"  AND  JU=1  THEN  JEF-1  GOTO  388    EOF  LEDGER 
720  JDTS=MIDfiJlf<J),  1,  2^MlD*(JlfiJ\  5-2) 
730  IF  DTtOJDTf  THEN  810  NOT  CURRENT  FILE  YET 

7*0  JN-1  SI  ART  OF  CURRENT  FILE 

750  IF  MID*<J1*<J>.7,4'><>"1110"  THEN  310        NOT  BANK  RECORD 


760  IF  NIDfiJlt\J),41.1>*m 
770  IF  NIDSKJlfiJ),  42, : 
781*  Cl*=M0f<  Jlt<J>,  11 
790  JS=J+1 


BYPASS  BAD  RECORD 
+1  DUNS=Jlf<J>  GOTO  350 


THIS  IS  THE  PROPER  RECORD 


380  RE  1  URN 
818  NEST  J 

820  IF  81=2037  THEN  PRINT  "F I  LEND  ERROR-LEDGER"  STOP 

830  GET  »1,A1 

840  JS=1 

850  A1=A1-H 

860  GOTO  688 

370  ' 

880      THIS  ROUTINE  GETS  THE  PROPER  BANKBKUP  RECORD  FROM  THE  FILE 

898      LOCATE  DR1,  .1-200 

980 

910  IF  kS=4  THEN  1020 
920  FOR  K=KS  TO  3 
930  FIELD  #2,  ifr--i 
94B  IF  MID*<K2*kK> 
950  IF  MlDt<K2*Kh.  \.  42,  l^ 
960  IF  MIP$<li2*ik.V-ll,  1» 
970  IF  MIDf\K2f  <.     ■  16,  4  1 
.*Sll  C2t=MID f'K2fih>-ll.-- 
990  KS^  i-1 
1OO0  RETURN 
1010  NEST  K 
1020  Ac-=H2*1 


-"EOF"  THEN  *EF=1  GOTO  450    END  OF  BANKBKUP 
>C"2"  THEN  1010'  DELETE  THESE  RECORDS  FROM  FILE 
*="V  THEN  1O10    DELETE  VOUCHERS  FROM  FILE 
VOID"  THEN  1010    DELETE  VOID  CKS  FROM  FILE 

THIS  IS  THE  PROPER  RECORD 
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1030 

I  040 
1050 
1060 

ioro 

1OS0 
1I3.V 
110O 
1110 
1 1 20 

I I  30 

1150 

1160 
11 '0 
11  SO 
1190 

i.:io 

me 
ir-ju 

1.250 

i:-m 

1270 
1280 
1298 
1388 


IF  A2=201   THEN  PRINT  "F I LEND  ERRQR-BRNKUP"  STOP 

G£  7  02.  R2 

KS=1 

GOTO  910 

THIS  ROUTINE  URITES  OUT  THE  BRNHUFP  FILE  IN  201-4009R1 
FIE  LP  #1  12$  RS  L-ii 

l3*=l:  f*cum 

L=L*1 

IF  L=2  THEN  1150 
RE1  URN 

IF  A3:  4^  lHEti  FRltlT  "FILENC'  ERR  ERNhCURfr  STOP 
L<ET  L4f=L7t 

pot  ttj  h; 

L3f~BL^ f 

L~0 

GOTO  1U0 

LTf  =  L3f*"EOF-  LORC  EHP  OF  fILE  TRRILEP  RECORD 

LSET  L4t=L3f 

IF  fljjNOl?  THEN  1160 

PU1  03.  Hi  URITE  OUT  END  OF  FILE  TRAILER  RtCORi' 

CLOSE 

PRINT  "EOJ" 

LORD  "GLMENU".  8,  R 

END 

Figure  26.  GL3  Program  Listing 


Program  GL4 

This  program  tags  the  check  transactions  contained 
in  bankcurr  after  the  merge  above,  and  changes  their 
type  code  from  a  2  to  a  3  indicating  they  have  cleared 
the  bank  (cashed).  When  entering  the  data  for  this  pro- 
gram, the  cancelled  checks  are  the  source  document. 
Enter  the  check  number  and  get  the  check  amount  from 
the  MICR  (magnetic  ink  field)  amount  in  the  lower  right 
hand  corner  of  the  check  coded  by  the  bank.  This  will 
assure  you  that  the  bank  cleared  the  check  for  the  same 
amount  you  have  entered  in  your  ledger.  The  program 
compares  both  the  check  number  and  the  amount 
entered  to  the  same  data  in  your  bankcurr  file.  You  may 
have  even  entered  it  yourself  wrongly  and  the  bank  may 
be  correct.  Anyway,  it  gives  you  a  double  check  and 
that's  what  accounting  is  all  about.  Now  the  cancelled 
checks  do  not  have  to  be  in  numerical  order.  I  enter 
them  just  as  they  come  out  of  the  bank  envelope.  The 
program  contains  its  own  sort  routine  to  sort  the  checks 
to  match  them  to  the  bankcUrr  file.  Any  unmatched 
items  are  printed  on  the  terminal  and  tagged  as  cashed 
anyway.  My  experience  has  been  that  I  enter  it  wrongly 
on  the  terminal  more  often  than  the  bank  makes  an  er- 
ror. Doublecheck  all  errors  on  the  terminal  to  be  sure 
who  is  right. 


18 
28 
30 


PROGRRH  NRMt   "GL4 " 

PROGRAMMED  BY-        BUD  SHRMBURGER 


NOVEMBER  1976 


THIS  PROGRRtl  TRKES  THE  DRTR  ENTERED  FROM  THE  TERMINRL- 
(CHECK  NUMBER  RND  MONEY  RMOUNT  FROM  ENCODED  MICR  BRNK  FIELD) 
kTRKEN  FROM  THIS  MONTHS  CANCELLED  CHECKS) 
<CHRNGES  THE  RECORD  TYPE  CODE  TO  R  'j    ON  THE  DISK  RECORD) 
SORTS  IT  ON  CK9  RND  TAGS  THE  -BRNKCURR-  FILE  FOR  CHECKS  CRSHED 
COMPRRING  ON  CHECK  NUMBER  RND  MONEY  RMOUNT. 
-BRNKCURR-  FILE  IS  ON  DRL     588  ENTRIES  MRS  FROM  TERMINRL 


188 
110 
128 
138 
148 
158 
160 

178  CLERR  1800 

180  PRINT  "TRG  CHECKS  CRSHED  -  588  ENTRIES  MRX1 
198  DIM  B<580) 
200  DIM  BBS<588) 
218  JS=4 
228  REC=288 

238  INPUT  "ENTER  -Y-   TO  MOUNT  THE  FILE'iUYS 
248  IF  UYfO-Y-  THEN  288 
258  UNLORD  1: MOUNT  1 

268  PRINT  '**  ENTER  **  -T-  TO  TERMINATE  INPUT" 
278  PRINT 

288  INPUT  "ENTER  REPORT  DRTE  RS  MQYR";  DTf 
298  Hl$="    CHEK  RMOUNT" 
388  H2S="    NM8R  SSS  SSS  Sf 
318  PRINT  HIS: PRINT  H2S 
320  FOR  J=l  TO  2 
338  INPUT  RS 
340  IF  MIDS<Rf,l,l) 
358  B=LEN<ftS) 
368  IF  8<?15  THEN  498 
378  IF  MIDS<BS,5,1)<> 
388  IF  MIDS<RS,9,1)<> 
390  IF  MIDSkRS.13,1)C 
480  1=1*1 

418  C**MID*\HS,1,  4: 
428  C=VRLtCS> 


T"  THEN  528'        LRST  ENTRY  MRDE  -  GO  SORT  ON  CHECK* 


THEN  490  EDIT 
RND  MIDS<RS,9,1)<>"  "  THEN  498'  EDIT 
"   THEN  490 


430 


<  I)=C 


448  DS="-"triIDS(RS,  6.  3)*MIDS(R$,  18,  6) 
458  BBS<I>=D* 
468  NEST  J 

478  IF  D500  THEN  PRINT  "TOO  MRNY  ENTRIES"  STOP 
488  GOTO  298 

498  PRINT  CHRSk7),CHRSC. 
500  PRINT  HIS  PRINT  H2S' 
518  GOTO  338 
528  N=I 

530  GOSUB  1820 
540  OPEN  "R",  1,  "BRNKCURR 
558  GOSUB  770' 
568  FOR  1=1  TO  N 
578  DCK=VAL<DCKS) 

588  IF  8<I)=DCK  THEN  620'     GO  CHECK  RMOUNT  S  TRG 
598  IF  BCIXDCK  THEN  740'     NOT  IN  DISK  FILE  ERROR 
688  G0SU9  770'  GO  GET  NEST  DISK  RECORD 

618  GOTO  576 


CHRi\  7);  CHRS<7)i  CHRS<7);  CHRS<7) 
EDIT  ERROR  REPERT  LINE 


GO  SORT  ON  CHECK* 

1 

GO  GET  1ST  DISK  RECORD 


620  IF  B8S(I)=D0LS  THEN  650 

630  PRINT  "RMOUNT  UNEQUAL   ",  B<  I ),  BBS< I ),  DOLS 

640  PRINT  "TRGGED  ANY NAY" 

658  DSKS=DRECS(J) 

660  fUDS<DSKS,  27,4) =DTS 

678  fUDS(DSKS,  42,1)  =  " 3" 

698  LSET  DRECS(J)=DSKS 

698  PUT  01,REC 

788  NEST  I 

718  CLOSE 

728  PRINT  "EOJ" 

738  LORD  "GLMENU",  0,  R 

748  PRINT  "NOT  IN  DISK  FILE"- BCD 

758  GOTO  788 

768  ' 

778  '  THIS  ROUTINE  GETS  THE  DISK  RECORD 
788  ' 

798  IF  JS=4  THEN  980 
800  FOR  J=JS  TO  3 

910  FIELD  01,    <J-1)*42  RS  DS,  42  RS  DRECS<J) 

820  IF  MIDS(DRECS(J),  1,  3)  =  "E0F"  THEN  958  '      END  OF  DISK  FILE 

830  IF  NIDS(DRECS<J),42, 1K>"2'   THEN  390'      BYPRSS  BRL  FUO  A  BRD  RECORDS 

940  IF  MIDS(DRECS(J),  11,  1)<>"C"  THEN  990'     BYPRSS  VOUCHERS 

858  DCKS=MIDS(DRECS<J>,  12,  4 ) 

968  DOLS=MDS(DRECS(J),  31, 1)*MIDS<DRECS(J ), 33, 9 ) 

870  JS=J*1 

880  RETURN 

998  NEST  J 

980  REC=REC*1 

910  IF  REO400  THEN  950 

920  GET  91,REC 

938  JS=1 

940  GOTO  790 

950  IF  DN  THEN  710 

960  P=I 

970  FOR  1=P  TO  N 

980  PRINT  "NO  DISK  RECORD  FOR  ";B<I) 
990  NEST  I 
1000  GOTO  710 
1010  ' 

1020  '  THIS  ROUTINE  SORTS  THE  TERMINRL  ENTRIES  ON  CHECK* 

1030  " 

1040  rt=N 

1850  M=INTW/2) 

1060  ESH=0 

1878  IF  M=0  THEN  1218     '  END  OF  SORT  -  GOTO  NEST  ROUTINE 
1880  K=N-M 
1898  Q=l 
1180  1=0 
1118  L=I+H 

1128  IF  B(l)<=B(L)  THEN  1180 
1138  SURP  B<I),  B(L> 
1148  SURP  BBS(I),  BBS <L) 
1150  ESH=ESH*1 
1160  I=I-M 

1178  IF  1>=1   THEN  1118 
1180  0=Q+1 

1198  IF  Q>K  THEN  PRINT  "M  =  "; Mi  "  SWAPS  MRDE  =  "J ESH  GOTO  1050 
1280  GOTO  1100 

1210  RETURN'  END  OF  SORT 

1220  END 

Figure  26a.  GL4  Program  Listing 


Program  GL5 

This  program  lists  the  bankcurr  file  in  a  bank  reconcili- 
ation format.  This  listing  is  used  to  verify  that  the  ledger 
account  1110  is  in  balance  with  the  bank  statement. 


PROGRAM  NRME  "GL5" 

PROGRRMHED  BY  BUD  SHRMBURGER 


N0VEM8ER  1976 


100 
110 
120 
130 
148 
158 
168 
170 
198 
198 
288 
218 
228 
238 
248 
258 
268 
278 


THIS  PROGRRM  LIST  "BRNKCURR"  FILE  FOR  RCCOUNT  91118  RND  PRINTS 
OUT  BRL  FUDS,   CHECKS  CRSHED,    CHECKS  WRITTEN,    CHECKS  OUTSTRNDING, 
DEPOSITS,   ADJUSTMENTS  AND  NEW  BANK  BALANCE.    THE  FILE  IS  ON  DR1 
"BANKCURR"  IS  A  RANDOM  FILE  RESIDING  IN  RECORDS  281-480 
THE  RECORD  LAYOUT  IS  THE  SAME  AS  THE  GENERAL  LEDGERfBLOCKED  3 
'  PER  SECTOR) 


CLEAR  1580 

E2DTS="999,  999  «*-  009,  009  99- 

INPUT  "ENTER  -V-  TO  MOUNT  THE  FILE";UYS 

IF  UYSO-Y"  THEN  210 

UNLOAD  1  MOUNT  1 

OPEN  -R",  1,  "BANKCURR",  1 

IS=4:8S  =  "   ":  8KS=" 

REC=208  'FILE  START 

EDTS="00»,  999  9*-"  '  EDIT  UORD  FOR  LINE  PRINTER 
E1DTS="  999,  999  99-099,  999  99- 

'  PAGE  HEADINGS 


298  H1S='C0NHAY  R.  I.    INC  ,   CONWAY,  ARK" 

388  H2S="BANK  RECONCILLIAT ION  -  GENERAL  ACCOUNT  -  PERIOD  ENDING  " 
318  H 3S=" PAGE  " 

320  H5S="CHECKS        CKSCASHED      CKSWRIT/    DEPOSIT/  LEDGER" 
330  H6S="VNUMB  MO  DY  DESCRIPTION 
340  H4S="CNUMB" 

350  H7S="0UTSTAND      CHARGES        CHARGES      CREDITS  BALANCE" 
360  ' 

370  PRINT  "BtINK  RECONCILIATION,   ACC0UNT9  1110" 

398  INPUT  "ENTER  PERIOD  ENDING  DATE  AS  MO-DY-VR" ;DT S 

398  RM0S=MIDS<DTS,1,2) 

480  INPUT  "ENTER  BANKS  BEGINNING  BALANCE  AS  -SSSSS.  SS">BL* 

418  T69=BL0  EOJ  TOTHL  ROUTINE  COUNTER 

428  GOSUB  1268  'GO  PRINT  HEADINGS 

438  GOSUB  1108  GO  GET  DISK  RECORD 

440  DCVS=MIDS<.ORECf<I),  11,5)     '  LOAD  WORK  AREAS 

458  DMOS=MIDS<DRECS<  I)  ,  1,  2) 

460  DYDS=MIDS<DRECS<.  1  \-  3  -2) 

478  DISS^MIDS  (DRECS 1 1 ),  lei,  11 ' 

490  P0LS=HJDS<.DRECS<.n,3l,  11) 

490  DOL0*VAHDOLSi 

588  POCS^MIDt iDRECS < I > .  42. 1 5 

5l«  IF  DM0f=RM0S  THEN  630      DOES  DISK  MONTH  =  REPORT  MONTH 
528  ' 

538  '   IS  IT  UN  UNC ASHED  CHECK 
540 

558  IF  L>DCS*"2"ANDMI0S<DCVS,  1, 1  >  =  "C"THENL1*=D0L9  T19  =  T19*D0L9  GOTO880 
560 

578      IS  IT  H  CRSHED  CHECK 

V>1  IF  DDCS="3"*NDMI0UDCVS,1,1)='C"THENL29=D0L9:  T29=T 29+DQL9.  G0T0910 
600  PRINT  "DISK  TYPE  CODE  ERR"  STOP 

618  GOSUB  1370  'GO  CHECK  FOR  PAGE  OVERFLOW 

620  GOTO  438  'NEST  LINE  &  RECORD 

638  L59=DOL0  '  DOLLAR  AMOUNT  FROM  DISK 

640  T59=T59*D0L9     '  LEDGER  BALANCE  LINE  TOTAL 

658  IF  D0CS="1"  THEN  868     '  IS  IT  A  BALANCE  FORUARD  DISK  RECORD 

668  IF  MIDS<DCVS,1,1)="V"  THEN  768  '  IS  IT  A  DISK  VOUCHER  TRRNSRCTION 

670  L39=D0L9:V39=T39+00L»  '  CHECKS  WRITTEN  COUNTERS 

680  IF  DDCS="2"  RND  MIDSCDCVS,  1, 1)  =  "C"  THEN  710  '  IS  IT  UNCRSHED  CHECK 
690  IF  DDCS="3"  RND  NIDS(PCVS,  1, 1)-"C"  THEN  740  '  IS  IT  CRSHED  CHECK 
708  GOTO  688 

718  L1*=D0L9:  T19=T19*D0L9  '  CHECKS  OUTSTRNDING  COUNTERS 

728  IF  MIDS<DISS,1,4)="V0ID"  THEN  1868  '  IS  IT  R  VOID  CHECK  OR  VOUCHER 
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730  GOTO  940 

740  L2*=D0L*:  T2*=T2*+D0L*   '  CHECKS  CASHED  COUNTERS 
750  GOTO  970 
760  SN=SGN(DOL*> 
770  ' 

788  "  IS  IT  A  CREDIT  OR  DEBIT  TRANSACTION 
790  " 

800  IF  SN=-1THENL3*=D0L*:T3*=T3*+D0L*:L2*=D0L*:  T2*=T2*+D0L*: GOTO1030 
810  L4*=D0L*:T4*=T4*+D0L* 
820  GOTO  1000 
830  " 

840  "  PRINT  THE  TYPE  OF  REPORT  LINE  DESIRED 
850  ' 

B60  LPRINT  SPCC6);  DMO*;  BS;  DVDS;  BS;  DCVS;  DISS;  SPC<40)USINGEDT*;  L5* 
870  GOTO  610 

888  LNS=DCVt+B*+DnO*+B*+DYD*+B*+DIS*+8* 
890  LPRINT  LN*  USING  EDT$; LI* 
908  GOTO  610 

910  LN*=DCV*+B*+DMO*+B*+DYDf+BS+DIS*+B* 
920  LPRINT  LNS  SPC(ll)  USING  EDTS;  L2* 
930  GOTO  610 

940  LNt=DCVt+B*+DMO*+B*+DYDt+B*+DIS*+B* 
950  LPRINT  LN*  USING  E2DT*;  LI*,  L3*,  L5* 
960  GOTO  610 

970  LN*=DCV*+B*+DMO*+B*+DYD*+B*+DIS*+B* 
980  LPRINT  LNS  USING  E1DT*;L2*,  L3*,  L5* 
998  GOTO  610 

1000  LN*=DCVt+BS+DMOt+Bt+DYD*+B*+DIS*+B* 
1010  LPRINT  LNS  SPC<33)  USING  EDT*;L4*,  L5# 
1020  GOTO  610 

1030  LN*=DCV*+B*+DMO*+B*+DYD*+B*+DIS*+B* 
1040  LPRINT  LNS  USING  E1DT*;  L2*.  L3*,  LS* 
1050  GOTO  610 

1060  LN*=DCV*+B*+DMO*+B*+DYD*+B*+DIS*+B* 
1070  LPRINT  LNS 
1088  GOTO  618 
1890  ' 

1100     '  THIS  ROUTINE  GETS  THE  DISK  RECORD  FROM  "8ANKCURR "  LOCRTED 
1110  "  ON  DRl,   RECORD  201-408 
1120  ' 

1130  IF  IS=4  THEN  1210 
1140  FOR  I=IS  TO  3 

1150  FIELD  HI,    <I-1)*42  RS  Dt,  42  RS  DREC*(I) 

1160  IF  MID*<DREC*<I>,  1,3>="E0F"  THEN  1500     'TO  EOJ  ROUTINE 

1170  IF  MID*<OREC*<  I),  42,1)  =  -*"  THEN  1200 

1188  IS-H-1 

1198  RETURN 

1288  NEXT  I 

1210  REC*REC+1:IF  REO400  THEN  PRINT  "FILE NO  ERR":  STOP 
1220  GET  tl.REC 
1230  tS~l 
1240  GOTO  1130 
1250  ' 

1260     "  THIS  ROUTINE  PRINTS  THE  PRGE  HERDINGS  RND  RESETS 
1278    "  THE  LINE' COUNTER 
1288  ' 

1298  LPRINT  SPC(3);  HI* .LPRINT 
1388  PRG=PRG+1 

1318  LPRINT  H2$i  DT*;  SPC<2);  H3*;  PRG:  LF'RINT 

1328  LPRINT  H4*;  SPC<22);  H5* 

1338  LPRINT  H6(;  &*;  H7*.  LPRINT 

1348  LC=8 

1358  RETURN 

1368  ' 

1378  '  THIS  ROUTINE  CHECKS  FOR  PRGE  OVERFLOW 
1388  ' 

1398  LC=LC+1 

1488  IF  LC>57  THEN  1420 

1418  RETURN 

1428  FOR  J=LC  TO  66 

1438  LPRINT 

1448  NEXT  J 

1458  GOSUB  1268 

1460  GOTO  1410 

1470  " 

1480     "  EOJ  TOTRL  ROUTINE 
1498  ■■ 

1508  LPRINT. GOSUB  1370 

1510  LPRINT  SPC<5)"T0TALS"SPC<13)  USINGEDT*;  Tl*,  T2M,T T4*.  T5* 
1520  LPRINT 

1530  LPRINT  "BEG  BRNK  BRLRNCE  "  USING  EDT*;  T6*:  T6*=T6*+T2* 
1540  LPRINT  "CKSC ASHED /CHARGES "  USING  EDT*;  T2*  T6*=T6*+T4* 
1550  LPRINT  "DEPOSITS/CREDITS  "  USING  EOT*;  T4* 

1560  LPRINT  "  ** 

1570  LPRINT  "END  BRNK  BRLRNCE  "  USING  EOT*;  T6M: LPRINT 
1580  LPRINT  'CHECKS  OUT  ST  RND     "  USING  EDT*;  Tl*:  T6*  =  T6*  +  T1* 

1590  LPRINT  '  

1608  LPRINT  "8RLRNCE  "  USING  EDT*,  T6* 

1610  LPRINT  "LEDGER  BRLRNCE      "  USING  EDT*;  T5* 

1620  LPRINT  "   " 

1630  T7*=T6*-T5* 

1640  LPRINT  "DEPOSITS  IN  TRRNS" 

1650  LPRINT  "LRST  MONTH  "  USING  EDT*;  T7* 

1660  PRINT  "EOJ" 

1678  LORD  "GLMENU",  0,  R 

1698  END 


Figure  27.  GL5  Program  Listing 


Program  GL6 

This  program  is  the  special  purpose  program  which 
enters  the  special  journal  vouchers.  Since  I  have  a  stack 
of  them  every  month  this  program  was  developed  to 
take  the  drudgery  out  of  entering  this  pile  of  data  and  in- 
crease the  accuracy  of  the  data. 


348  VDY*=f1ID*<DT*,4,2) 
350  VDY=VRLi YDY*> 

360  MO*=MID*<DT*,  1,  2>+MD*<DT*,  4,  2 >■  flO=VHL<MOf) 
378  PRINT  "ENTER  -N-  FOR  NO  TRANSACTION" 
3S0  PRINT  "ENTER  -DONE-  TO  STOP 
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PROGRAM  NAME 
PROGRAMMED  BY 
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so 

9  0 
100 
110 
120 
130 
148 
150 
160 

iro 

180 
190 

2O0 
210 


290 
306 


■  A  PROGRAM  TO  ENTER  AND  ECU  GENERAL  LEDGER  DRILY  DEPOSIT 
'  VOUCHERS  FROM  THE  TERMINAL  AND  OUTPUT  THEM  TO  DISK  DR  1. 
A  SPECIAL  PROGRAM  UNIQUE  TO  CONUAY  R I  .  ' S  DRILY  TRRNSRCT IONS. 
'   IT  GENERATES  A  FIXED  SET  OF  LEDGER  TRANSACTIONS,   ASSIGNS  THE 
ACCOUNT  NUMBERS,    THE  JOURNAL   VOUCHER  NUMBERS (BRSED  ON  THE  DRTE) 
SUPPL IES  THE  PROPER  DESCRIPTION.  DETERMINES  UHICH  ONES  ARE 
DEBITS  AND  CREDITS  AND  MAKES  CERTAIN  THAT  THE 
DEBITS  AND  CREDITS  ARE  EQUAL      IT  ALSO  PRINTS  A  HARD  COPY 
OF  THE  TRANSACTIONS  ON  THE  LINE  PRINTER 

THE  OPERATOR  SUPFLIES  ONLY  THE  DEBIT  OR  CREDIT  MONEY  AMT. 
CLEAR  1500 

INPUT  -EN1LR  -V  TO  MOUNT  THE  FILE";  NY* 
IF  MVVOV'V"  THEN  240 
UNLOAD  2-  MOUNT  1 

DIM  8*il08>  MATRIX  FOR  DATA  FROM  THE  TERMINAL 

DIM  11(16)  SUBSCRIPT  FOR  TABLE  IN  RECORD  2037 

RS="R"  F=l . D=l  8K*= "  "  2ER*= "008OOOO" 
GLf=  "LEDGER" 
TV*"" 2" 

FRINT  "GENERAL  LEDGER  TRANSACTIONS" 
PRINT 

FRINT  "DAILY  DEPOSIT  VOUCHERS" 

INPUT  "ENTER  TRANSACTION  MO-DY-YR";  DT* 

GD**HlPfiM*.  1-  2)+MID*<DT*,  7,  2)     '  EXTRACT  DATE  FOR  TABLE  COMPARE 


OPEN  THE  LEDGER  FILE 
ADDRESS  OF  FILE  TABLE 
GET  TABLE 


390  OPEN  R*F,GL*,D 
400  R=2837 
4W  GET  ttl.  A 
420  FOR  II-l   TO  16 

430  FIELD  #2.    <II-l>+8  AS  D*,  8  AS  D1*<I1) 

440  IF  GD*=MID*<D1*(II),1,4)  THEN  480  '  IS  THIS  THE  PROPER  MO  AND  YEAR  ENTRY 
450  NEXT  II  "GET  NEXT  TABLE  ENTRY 

460  PRINT  "NO  FILE  ADDRESS  IN  TABLE" 

470  STOP 

4S0  REC*=MIDi(Dl*UI)>  5,  4) 

490  REi=VAL \RECi)  LOAD  THE  ADDRESS  FOR  THIS  DATES  FILE  START 

500  GET  »1,REC  -  GET  THE  THE  RECORD 

516  IF   VDY?31  THEN  1100  END  Oh   THIS  MONTHS  VOUCHERS 

528 

530      ROUTINE  FOR  PROCESSING  THE  16  LINES  OF  DATA  FROM  THE  TERMINAL 
540 

550  FOR  1=1   TO  16 

560  FRINT  "       TRANS  ACCT  VOCHR  AMOUNT"  "TERMINAL  HEADING 

PRINT   "    MODVYR  NttSR  NUM&R  DESCRIPTION  .  ******  **" 

580  NUN$=STRf<NC    NUM*= " V " *NUM*  I F  MID* (NUM*.  2,  1 ><"! "  THEN 
NIDHNUNt,  2,  ±.i="0"  CONSTRUCT  VOUCHER  NUMBER 

590 

600      ASSIGN  THE  JOURNAL  ACCOUNT  NUMBER  AND  DESCRIPTION 
610 

628  IF   1=1  THEN  ACC*="1110" : DS*="BANK  DEPOSIT 
630  IF  I=.i  THEN  ACC*="1130":  DS*="ACCTS  REC 
640  IF    1=3  THEN  ACC*="1129": DS*="CITY  LEDGER 
650  IF  1=4  THEN  ACC*="7400" :  DS*="CR  CARD  DISC 
660  IF   1=5  THEN  ACC*="7404":  DS$="SHORT 
670  ' 

68$      IF    ITS  A  CREDIT  ACCOUNT  -  TURN  ON  SUITCH  1 

690 

rOO  IF  1=6  THEN  ACC*="41O0"  DS*="R00M  RENT 
710  IF  1=7  THEN  ACC*="4204"  DS*=" SALES  TAX 
720  IF   1=8  THEN  ACC*S "4102 ":DS*S" TELEPHONE 
730  IF  S=9  THEN  ACC*="2134" :  DS*="DUE  BOUENS 
740  IF   1=10  THEN  ACC*="4302"  DS*="NEHSS TAND 
750  IF  1=11  THEN  ACC*="41Q1":  DSt="MEETING  ROOM 
760  IF  !=12  THEN  ACC*="U30"-  DS*="ACCTS  REC 
770  IF  1=13  THEN  ACC*="1129"  DS*="CITY  LEDGER 
780  IF  1=14  I  HEN  ACCf="U29'' 
790  IF  1=15  THEN  ACC*="430. 
(?t»L*  ACC*="7 4 04"  DS*="LONG 


DS*="CR  CARD  DISC 
':  DS*=" VALET 

- " :  SN-1 


':GOTO  820 
':  GOTO  820 
'GOTO  828 
GOTO  828 
GOTO  820 


•:  514=1 .  GOTO  820 
'  SU=1:G0T0  828 
'  SU=1:G0T0  828 
':SU=1:G0T0  320 
":SU=l:G0TO  828 
■":  SW=1:  GOTO  820 
":SU=l:G0TO  820 
"  :5U=1:  GOTO  828 
■":  SU=1:G0T0  820 
■"•SU=1:G0T0  820 


810 

820  A*=nWf<NUM*,  2,4)+Ml0*<DTt>7,2> 

+8k*+AC*+BK*+NUM*+BK*+0S*  '  CONSTRUCT  TERMINAL  LINE 

$30  PRINT  "     ";Af  '  PR  INI   TERMINAL  LINE 

940  INPUT  "  ";AA*  '  INPUT  TER  LINE 

$50  IF  MID*<AA*,  L 1>="N"   THEN  SHS&: GOTO  940  '  IS  IT  A  NO  TRANSACTION 
860  IF  MID* <AAt,  1,4 >= "DONE"  THEN  1190     '  IS  IT  END  OF  LRST  VOUCHER 
870  LT=LEN<AAS) 
980  flB*=flflf 

890  AA*=N1D*(ZERS,1,  lff-LTHAB*      ADD  HIGH  ORDER  ZEROS  TO  MONEY  FIELD 

980  IF  MID*<AA*,8,1><>".  "  THEN  1248  '  EDIT  THE  MONEY  FIELD 

910  TT*=VALyAA*>  '  COUNTER  TO  ZERO  THE  DEBITS  AND  CREDITS 

920  IF  SW=1  THEN  T*=T*-TT*  SW=0  GOTO  940  '  IS  IT  A  CREDIT-TURN  OFF  SWJ 

9W  T*=T*+TT9  '  ITS  A  DEBIT 

940  A*=A*+HA* 

950  LPRINT  A*,SPC(5)  USING  "**";!  '  PRINT  HARD  COPY  AUDIT  LIST 

960  B*<l>-MW*<R*,  1,  6>*MID*<A*,  8,  4>*M1D*<A*.  13,  5)+MID*(A*,  19, 16) 

970  B*\I)=B*<IHHIt>*<A*,35,10)+TY*        '  LOAD  THE  MATRIX  UITH  TRANSACTION 

980  NEXT  I  '  GO  PROCESS  NEXT  TRANSACTION 

990  B*(17>="T"  '  LOHD  STOP  CODE  IN  MATRIX 

1000  PRINT  SPC<.32>  USING  T»  '  PRINT  SUM  OF  DEBITS  &  CREDITS 

1018  LPRINT  SPii.30)  USING  "*#,###,###  f# 

1020  LPRINT 

1030  Bfa>  =  "T" 

1040  IF  T*<  81*  AND  T*>-.  01*  THEN  IF  T*<>-  01*  THEN  1120"  DR=CR  GO  PUT  DISK 
1058  PRINT  "*■*  ERROR  **  DROCk  -  RE-ENTER"  VOUCHER";  CHR*(7 >;  CHR*<7) 
1060  T»=0  '  CLEAR  THE  COUNTER 

1070  GOTO  550 

1080  VDY=VDY*1  M0-M0*1  GOTO  510        INCREMENT  VOUCHER  NUMBER  UORK  AREAS 

1090  GOTO  510 

1100  1=1  A*="L" 

1110  GOTO  IX'0 

1120  FOR  1=1   TO  100 

1130  T*=0 

1140  IF  8t<I)="T"  THEN  1080"    END  OF  THIS  TRANSACTION 

1150  IF  MIDHtt*<.I>,32.1>  =  "N"  THEN  1170       '  SKIP-NO  TRANSACTION 

U60  GOSUB  1430  NRITE  THIS  TRANSACTION  TO  DISK  FILE 

1170  NEXT  I  GET  NE.XJ  TRANSACTION 

1180  PRINT  "ERR-TOO  MANY  TRANSACTIONS"  STOP 

1190  LSH=1  LAST  TRANSACTION  SNITCH 

1200  GOSC'fc*  1430  11RI1E  LAST  TRANSACTION  TO  DISK  FILE 

1210  CLOSE  1 

1220  PRINT  "EOJ" 

1230  LOHD  ••GLMENU•'  ■  0.  R' 

L740  PRINT  CHRt<7>;  CHR*\7);  CHR*<  7  >;  CHR*(7  >;  CHR*(7);  CHR*<7)    ENTRY  ERROR 
L':50  A$=Z.?f  CLEAR  DMA  AREA 

1260  GOTO  820        "  GO  RE-ENTER  THE  DATA 

1270  CLOSE  1  ■  TO  CHANGE  TO  NEN  DISK-CURRENT  DISK  FULL 

1280  UNLOAD  1 

1290  PRINT  "CHANGE  DISK  *1" 

130L1  INPUT  "ENTER  -V-  TO  CONT.  "J  Yf 

1310  IF  YS="Y"  THEN  1330 

1320  GOTO  1300 

1330  MOUNT  1 

1340  OPEN  R*,F,GL*,D 

1350  REC=1 

1360  RETURN 

1370  IF  A*="L"  THEN  1190"    LAST  TRANSACTIONS  TO  PROCESS 
1390  B*<I)=A*        '  TRANSFER  DATA  TO  MATRIX 
1390  GOTO  1080 
1488  ' 

1410      GET  THE  NEXT  AVAILABLE  DISK  SPACE 
1420  " 

1430  FOR  M=l  10  3 

1440  FIELD  HI,    <M-1)*42  AS  D*,42  AS  Dl*(t1) 

1458  IF'  I4SU=1  AND  MD*(B*<I ),  1,  2)<>MIDS<D1*<M>,  1,  2)  THEN  1530 
1460  IF  MID*<D1*<M),  1,  3)="E0F"  THEN  1530  "  END  OF  LAST  ENTRY  TO  FILE 
1470  IF'  MlD*(t>l*(M),  1,  3)<"001"  THEN  1530  "  IS  THE  AREA  BLANK 
1480  NEXT  M 

1490  REC=REC+:l        '  INCREMENT  THE  DISK  RECORD  COUNTER 
1508  IF  REC=2037  THEN  GOSUB  1270  '  IS  THE  DISK  FULL 
1510  GET  *1,  REC  GET  THE  NEXT  DISK  RECORD 

1520  GOTO  1430 

1530  IF  LSU=1  THEN  1S90     '  IS  THIS  THE  LAS  T  TRANSACTION 
1540  WSW=1  TURN  ON  FIRST  AVAILABLE  SPACE  S 14 ITCH 

1550  KSET  D1*(M)=MID*<P*<I),  1,  42)   "  TRANSFER  MATRIX  DATA  TO  DISK  AREA  . 
1560  PUT  *1,R£C  '  URITE  THE  DISK  RECORD 

1570  RETURN 

1580  LSET  D1*(M)="E0F"  '  URITE  THE  END  OF  FILE  TRAILER  RECORD 

1598  GOTO  1560 
1600  END 

Figure  28.  GL6  Program  Listing 

Program  GL7 

This  program  produces  the  monthly  and  Y.T.D. 
budgets  and  the  monthly  and  Y.T.D.  statistical  analysis. 
It  uses  a  set  of  budget  figures  provided  by  the  user  and 
contained  in  a  set  of  data  statements.  The  figures  repre- 
sent the  user's  estimated  monthly  guestimates  as  to 
what  will  be  produced  or  spent  in  a  particular  ledger  ac- 
count during  an  average  month  for  the  duration  of  the 
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Russell  H.  Fish  III,  in  Microprocessors  in 
Systems,  shares  years  of  consulting 
experience  in  the  design  and  use  of 
microprocessors.  All  chapters  include  full 
wiring  diagrams,  parts  lists,  assembly 
language  programs,  flow  charts,  memory 
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IB-BIT  CDfTFUTERS 


THE 

TECHNICO 

SUPER  STARTER 
SYSTEM 
AND 

SUPER  SYSTEM  16 

v.s. 

THE  HEATH  H-1 1 

SAVE  OVER  $1000 
SEND  FOR  FREE  BROCHURE 

TECHNICO  1-800-638-2893 

9130  RED  BRANCH  RD.  COLUMBIA,  MD  21045 


CIRCLE  INQUIRY  NO.  52 

next  12  months.  In  short,  they  are  12  monthly  averages. 
The  budget  file  which  is  produced  by  GL2  and  written  on 
the  end  of  the  ledger  floppy  each  time  GL2  is  run  con- 
tains only  the  monthly  actual  figures  which  were  ex- 
tracted from  the  ledger.  The  ledger  balance  forwards  are 
used  for  the  Y.T.D.  actual  figures.  Therefore  this  pro- 
gram actually  works  with  two  different  data  files, 
depending  on  whether  you  are  running  the  monthly  or 
Y.T.D.  run.  The  same  holds  true  for  the  statistical 
reports.  The  statistical  reports  extend  the  budget  one 
step  further  and  break  down  all  the  figures  on  a  per-unit 
basis.  In  my  case  it  is  motel  rooms  occupied  and 
available  whether  occupied  or  not.  You  can  modify  this 
portion  to  suit  your  own  needs. 


BUD  SHRNBURGER 


NOVEMBER  1976 


100 
110 
120 

130 

140 

160 

iro 

ISO 
190 

210 

220 


A  FROGRAM  TO  PRODUCE  IN-HOUSE  BUDGET  AND  STATISTICAL  REPORTS 
THE  REPORTS  ARE  NOT  INTENDED  TO  BE  USED  FOR  GENERAL  CIRCULATION 
SUT  FOR  MANAGEMENT  DECISION  MAKING  AND  PLANNING 

THIS  FROGRftft  RUNS  THE  BUDGET  IN  Tl-IO  FASSES.      THE  1ST  PASS 

PRODUCES  THE  MONTHLY  BUDGET    THE  2ND  FASS  PRODUCES  THE  YTD 

BUDGET    ONE  FISCAL  YEAR  RUNS  FROM  6-1  THRU  5-31 

THE  FROGRAM  DETERMINES  THE  HONTHLY  FIGURES  BY  TAKING 

THEM  FROM  A  CONSECTIVE  FILE  NAMED  "BUDGET"  CREATED  UHEN 

PUNNING  THE  GENERAL  LEDGER      THIS  PILE  RESIDES  ON  THEN 

END  OF  THE  GENERAL  LEDGER  DISK      THE  YTD  FIGURES  USED  IN 

THIS  PROGRAM  ARE  THIS  MONTHS  YTD  PAL  FNDS  OF  THE  GENERAL  LEDGER 

IT  ALbO  RUNS    THE  MONTHLY  $  YTD  STATISTICAL  REPORTS  IN  2  PASSES 
THE  STATISTICAL  REFORTS  ARE  THE  ACTUAL  MONTHLY  AND  YTD  FIGURES 
DIVIDED  BY  THE  TOTAL  OCCUFIED  AND  AVAILABLE  FOOtIS,   GIVING  YOU 
THE  INCOME  AND  EXPENSES  ON  A  FE'R  UNIT  BASIS. 


1  CLEAR  1600 

i  INPUT  "TO  MOUNT  THE  FILES  ENTER  -Y-",YS* 
I  If-  Y.YfO-V   THEN  3SO 
UNLOAD  1  MOUNT  1 


76H  ^'ATA  4l0u-  -2.'100        -11  01  -200  00  4102-  -990  00-4200.  -14.  00 

:ra  data  -1201-  -i:-oo  oo  4207  ■  -500  00-4204  -26.  00  ■  4205.  -60  00 

3SO  I'ATA  .tSO"-  -100  UO  -i:ni-  -100  66-  43o2-  -215  00,  4303,  -12.  00 

-or.  rHiTM  4:.04  -zj-,  ,_-„>  ,(7o5.  -5C|  00-4306.-25  00.7100,1500  00 

DATA  7W1  1500  00  7102.  230  00.  7103- 2 JO  00-  7104.  1650  00 

vili.f  DATA  riO.-  40o  Oo.  7106-195  00  7107  470  OX  7103,90.  00 

-UV  DAJA  710*  200  O0.  7110- 24  00  7111   27  50-7112,20  00-  7113,  17  00 

47  o  7-ATh   ~1U  00  .115    00.7200-7*0  QO.  7*201 .  552  00-7202.33  00 

onto   '700  !i<5  uO  -701  ■  2-15  O<0  7702-293  00,7307-5  511  7364,56.  00 


45o  DATh     400  417  50  74vl     0  0  ^402  2  6  56.  7-162  S60  00-  7404-19  06 

Jr'O  [>AJh  ~16?,  16     O0.74Oo.lS  W-  7467  10  0  60,  740S-  9181  10 

470  i'OJH  7409-S15  00  7410  27  00.  741 1  ■  200  00- 7412.  665  60,7413  00 

4iV  I- ATA  2414.    66-7415     00-7500  10  CO-  7561-290  OO  7502  5  OO 

4M.i  DATA  7I.o:-.  V«J  oo.  2504.         0"?-  7600-256  66-  7601,166.  00 

5-00  DATA  7-02  200  OO  7607-  115  OO-  7604-  25  06.  7605. 35  00,7606,160  06 

510  DATH  260 --10  OO.  766$ -  90  06  -  7669,  56  OO- 7610,  25  00.7611,15  00 

520  I'M  1 A  7612-  SO  00-  .'61  3-  146  75.  7614.  SO.  OO-  7615.    60,  7700,  585.  00 

570  DATH  7701.570  OO-  T701- 56  OO- 7707- 240  OO,  7866.210  66 

540  0H1H  7?61.214  50.2900-125  OO-  7901-  325  60.7902,1675.08 

550  DHlH  7902.  5S20  92.  7904.    06.7416-    66-4266,    60-  7417,    66-4267  669 


DATA 

PAGE  HE  AD  INC 


FOR  ALL  REFORTS 


PER  OCCUPIED  A  AVAILABLE  ROOM" 
ACTUAL " 
PER  AVAIL" 
ARK 


560 

59' J  Slt  =  "  INCOHt'  •*  ESPENSE  ANALYST: 
600  i.4f="E<UDUET  ACTUAL 
610  S5f="FFR  OCCUP        PER  OC7UP 
620  Hl*  =  "COHtlAY  R.  I.    INC.      CON  NAY- 
630  H2fs "BUDGETED  OPERATING  STATEMENT" 
640  Hit =" PREPARED  1-1ITH0UT  AUDIT" 
650  H4*="F0R  PERIOD  ENDING  " 

660  H5*="ACCT  MONTHLY  MONTHLY 

670  H6*=" MONTHLY  MONTHLY" 

680  H7f-"NUMB  DESCRIPTION  BUDGET  REPORT  QV 

696  HSt="ER/UNDER  O/U.V" 
760  H9f="ACCT" 
710  N=4 

720  EDT$="*,  ###,         ##-  "  BLK$S "  " 
730  HM$= "MONTHLY" 
740  HYf  = "  V.  T.  D.  " 
750  J'4 

760  F1»=1S9S!         '  BUDGETED  NUMBER  OF  RENTED  ROOMS 

770  Gl#=16.  5  '  BUDGETED  AVERAGE  ROOM  RATE 

780  H1#=S0!  ■  BUDGETED  OCCUPANCY  RATE 

796  PRINT  "OPERATING  STATEMENT  -  BUDGET  RUN" 

S66  INPUT  "ENTER  -M-  FOR  MONTHLY'  -Y-  FOR  Y.  T.  D.  ".;  MY'* 

816  IF  NYfO"M"  AND  NY*<7>"Y"  THEN  356 

826  INPUT  "ENTER  REPORT  DATE  AS  MO-DY-YR",  DTt 

836  IF  MY$  =  "V  THEN  INPUT  "ENTER  ROOMS  RENTED  V.  T.D.  ";RMIt:60T0  SS6 
S46  INPUT  "ENTER  ROOMS  RENTED  THIS  MONTH";  RTW 
85ft  F2H=RM# 

S66  INPUT  "ENTER  -S-  FOR  STATISTICAL  ANALYSIS" f 5 A* 

870  IF  NYt="Y"  THEN  3S90  GO  TO  YTD  FILE  START  AND  1ST  DISK  RECORD 
S80  OPEN  "/",!,  "BUDGET",  1 

890  GOSUB  3390  GO  PRINT  FAGE  HEADINGS 

900  LFRINT  SPCHtf)   "INCOME"  GOSUB  3270 
910  LFRINT  GOSUB  3276 

920  LPRINT  "ROOM- TEL -MEETING  ROOM  SALES":  GOSUB  3270 
930  IF  NYt="Y"  THEN  956 
946  GOSUB  2-900 

956  GOSUB  3140  GO  GET  BUDGET  FIGURE  FROM  TABLE 

960  A2M=Vf)L<.D0Lf)        '  ACTUAL  FIGURES  FROM  DISK  FILE 
?70  A3*=A2»-Altt  OVER  OR  UNDER  THE  BUDGET  FIGURE 

9S0  IF  Al*=6  1HEN  A4#=0-  GOTO  1010      OVER/UNDER  .V 
990  H4*=A3#SA1U 
1000  A4#=<A4**166) 

1616  IF  DAC*="<(166"  THEN  SG2*=SG2*-A2#"     CHANGE  SIGN  FR6H  -  TO  + 
1626  Clt=NIDfWACf,  J.-  2)  SET  UP  COMPARE  FIELDS  FOR  REPORT  TOTALS 

1030  C2t=NID$<DACt,  1,  1> 

1O40  IF  SA$=I•S•'  THEN  4476  DO  YOU  UANT  STATISCAL  ANALYSIS  REPORT 

105O 

106O      PRINT   REFORT  LINE 
1076 

1080  LPRINT  DftC*:BLf-  $;  DISf,  SPCa),  BLKf  USING  EOT*;  AM,  A2*.  A3*,  A4* 


1090  GOSUB  3276 

1106 

U10  bi»=bi»+ai» 

1126  C1»=C1#+A1H 
1130  £>!#=£>! 
1140  B2K=B2tt+A2# 
1150  C2#=C2*+A2# 
1166  D2#=D2*+A2# 
1170  PJ#=P3#+tfJ# 
1186  C3#=C3§+A3# 
U96  PJ#=PJ#+HJ# 


TO  CHECK  FOR  PAGE  OVERFLOll 

INCREMENT  ALL  REFORT  COUNTERS 
ALL  1'5  COUNTERS  =  BUDGET  PROJECTION  PROM  TABLE 
ALL  2S  COUNTERS  =  ACTUAL  FIGURES  BEING  ANALIZED 
ALL  3  S  COUNTERS  ~  OVER/UNDER  BUDGET  FIGURES 
ALL  4  S  COUNTERS  =  OVER/UNDER  BUDGET  X 
-A-  COUNTERS  =  REFORT  LINE  FIGURES 
-B-  COUNTERS  =  ACCOUNT  NUMBER  SUB  TOTALS 
-C-  COUNTERS  =  TYPE  NUMBER  SUB  TOTALS 
-D-  COUNTERS  =  FINAL  TOTALS 


r  cnmpflRE 

IB-BIT  CDfTFUTERS 


HARDWARE 

TECHNICO 

HEATH 

FEATURES 

SYSTEM  16 

H-1 1 

DUAL 

YES 

NO 

FLOPPY'S 

CASSETTES 

YES 

NO 

VIDEO 

YES 

NO 

BOARD 

E-PROM 

YES 

NO 

PROGRAMMER 

*FOR  COMPLETE  COMPARISON  SEE 
HEATH  LITERATURE  AND  CONTACT 
TECHNICO  FOR  FREE  CATALOG 


CIRCLE  INQUIRY  NO.  97 


68  INTERFACE  AGE 


NOVEMBER  1977 


CDfTlPfiRE 

S  PRICE  $ 


1200  IF  DRCf-="7903"  THEN  1250  NO  RDD  -  C&FREC IHT ION  FOR  CRSH  FLOll 

1210  IF  DRCt="7408"  THEN  2220    CONFUTE  FRINC  •>:  INTEREST  FOR  CASH  FLOll 
1220  E1#=E1**R1*  -£-  COUNTERS  =  CRSHFLON  LINE  TOTRLS 

1230  E2*=E2*+R2* 
1240  E3*=E2*~E1* 

1250  IF  MY$="Y"   THEN  GOSUB  38 3d:  GOTO  1270J  GO  GET  YTD  FIGURE*  FROM  DI^F 

1260  GOSUB  2900  GO  GET  THE  MONTHLY  BUDGET  DISK  FILE 

1279  IF  DHCi<ue0Ol"  THEN  2270       LAST  DISK  RECORD  HRS  BEEN  FROCESSED 

12-SO  IF  rif.;ni(,t..[>HCf- 1- 2*   THEN  1350      00  FklNT  LEVEL  B  TOTRLS 

1290  IF  Clf:nlC>f:DHCf.  1.  2>  THEN  1310      SfO  ERROR 

IT 00  GOTO  95U 

1210  FRittT  "-  EO  ERFOR  ".Clf  "   ".  MIC<f\DRCf.  1-  2  >  STOP 
1220 

1731*      ROUTINE  TO  BRERK  FOR     TYPE     f OTHLS 


i:ro 
i  :a» 
1390 

1400 
14V} 
1 420 
14  JO 

i4.te 

14  50 
1460 
1470 
14S0 
14901 
1500 
1510 
1520 
1520 
1540 
1550 
1560 

1 5SO 
1590 
If  00 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
16$0 
1690 
1700 
1710 

i :  20 

1  730 
1 740 
1  750 


1  ~90 
IS  00 
It  10 
It!  20 


1:  '0 

li'SV 

If  90 
1900 
1  HO 


IF  Clt="41" 
IF  Clf^"42" 
IF  Clf  =  "43" 
IF  Clt  =  "71" 
If-  Clf~"7S" 
IF  Clt="73" 
IF  Clf ="74" 
If-  Clt  =  "7b" 
IF  Clf="76" 
IF  Ci 


THEN 
THLN 
THEN 
THEN 
THEN 
THEN 
THEN 
THtN 
THEN 
THtN 


1920 
1950 
19S0 
2010 

2070 
2100 
2170 
216.0 
2190 


IHEtl  101HL  OU1  TYPE 


FIND  SET  LP  FOR  TYPE 


CRTf="TO THL  RESERVRT ION  EXPENSE" 

NCRTf="INSURRNCE-TRXES-DEFR£CIRTlON" 

l.P=2r-L£N<  CRlf> 

IF  Bl*~Li  THEN  S4=0  GOTO  1540 

B4*=B3#.  Bl* 

B4§=(64**100'> 

LFklNT  GOSUB  3270 

IF  SRf="S"  THEN  4540 

LPRINT  CHTt.  SFCiSRi  USING  EDTf.El»-S2*-BJttB4* 
GOSUB  3270 

B1*=0  B2*=0  B3*=0  B4*=0 
LFRINT  GOSUB  3270 
LF'RINT  NCRTt 
GOSUB  3270 

IF  EFSU=1   THEN  2310         IS  11  END  OF    TYPE     79  H 
CHECK  FOR  INCOME  TOTRL  Ok  F  I  NHL    7  07  Hi. 


If-  i2t<HIDt\C<RCf.l- 
IF  C2t>MIPr<.DHCt-  I- 
•AOO  950 


1  1710      SEC)  ERROR 

CRlt  =  "TVlHL   INlOUE"       StT  UP  FOF-  luTRL  INCOME  PRINT ING 

SP=27-LENKCRTf< 

If-  C1K=K  THEN  C4=0  GOTO  I7t0 

C4ft=C7*."Cl* 

C-»#  =  <H#*1&6> 

LPRINT  GOSUB  3270 

If-  SRf  =  "s"  THEN  4*10      DO  YOU  NRN1  STRT  1ST ICRL  REPORT 

LPRINT  CRT1  ■  SFi  •  SF  »  USING  tOff.  CI*-  C2#-  C2#.  C4#      PRINT  TOT  INC  LINE 

L1«=0  L.*=U  C:#=0  :4*=0      CLERR  7  YFE  COUNTERS 

GO^UB  2270 

If-    EFSN-l    I  HEN  2;  30 

GOSUS'  7260 

Lf-FNtT  ijCi'SUf  227'j  CHECK  FOR  FRGE  OYERFLON 

LFPINI  >P<2:10<   "EXPENSES"  SET  UP  FOR  EXPENSES 

>ji>3.0t<  2.70  LHECf   hUk  FhuL  OVERFLOW 

LRRINf  'JOSUB  3270 

!>•*'/ m   "LOS J  Oh  FXXIM  .?RL E S " 

:,0SUB  2^70  CHECf-   FOR  PRGt  OVERFLOW 

<:'./?•./  lONTINUE  IIITH  REPORT 


vi.LUNING  KvOTlNES  LORD   THE  DESCFIF1 A  (Mi  IN!  a   f  Ht  PRINT  HRER 


•  -.«//  =  "  Ivi  FVUn-iELE-HtEUHtJ  hf-)" 
i  tfChUz-ril^CtLLHHEOUS  SnLtS" 
l  GOTO  1W0 


IN  STORE 
PRICE 

TECHNICO 
SYSTEM 

16 

HEATH* 
H-11 

MINIMUM 

KIT 

$299 

$1,350 

WITH  POWER 
SUPPLY  AND 
1-0 

$442 

$1,550 

WITH  ASSEM- 
BLY 

LANGUAGE 

$491 

$1,845 

WITH  MEMORY 
FOR  FULL 
SOFTWARE 

$968 

$2,140 

*FOR  COMPLETE  COMPARISON  SEE  HEATH 
AND  SEND  FOR  TECHNICO  PRICE  LIST 


CIRCLE  INQUIRY  NO.  99 


^CDFTFflRE 

PROCESSORS 


MICRO- 

TMS-9900 

LSI  1 1 

PROCESSOR 

TECHNICO 

HEATH 

FEATURES 

SUPER 

H-11 

SYSTEM  16 

SINGLE 

YES 

NO 

CHIP 

CPU 

WITH  HDW. 

YES 

NO 

MULT.-DIV. 

INCL'D. 

COMMUNI- 

YES 

NO 

CATIONS  REG- 

ISTER UNIT 

IB- 

YES 

NO 

REGISTERS 

*FOR  COMPLETE  COMPARISON  CONTACT 
DEC,  FOR  9900  CONTACT 
TEXAS  INSTRUMENTS  OR  TECHNICO 


1990 
2000 

2020 
2O30 
2040 

2100 
2110 

21 30 
2140 
2150 

2170 

2190 


2710 
2120 
■  ■ 

2440 
24  50 
2460 

24S0 
2490 

2540 
2550 

260O 
2610 


CIRCLE  INQUIRY  NO.  98 


CRTf=" TOTRL  MISCELLANEOUS  SRLES" 
tiCRTt*  "S.RLES-OTHER  " 
GOTO  moo 

CRlf="lUTRL  SRLES-OTHER" 
NCRVf-"  " 
UOIO  1500 

CRTf=" TOTRL  COST  OF  ROOM  SRLES" 
NCRTf="COSl  OF  TELEPHONE  SERVICE" 
GOTO  1500 

CRlt="TUl  COST  OF  IE LE PHONE  SEP" 
NCRT*="COST  OF  OTHER  SRLES " 
GOTO  15 utf 

CRT f -"TOTRL  COST  OF  OTHER  SRLES" 
NCRTf="OENERRL  i'  HDNINISTRRT1VE  EXPENSE" 
GOTO  1500 

CRTt="101  GENEP.RL  RDM  EXPENSE " 
NCR  ff  =  "RDVEF: TISING  ?  PROMOTION" 
GOIO  1?>00 

CRTt=" TOT  RDVERT 1S1NG-PR0M0T ION" 
NiRTI="REPR!RS  f  MRINTENhNCE" 
GOTO  1500 

CRTt  =  "T01RL  REFRIRS  f  MHINTENRNC E" 

NCRTf-"UTlLITIES" 

GOTO  15UO 

CRTf=" TOTRL  UTILITIES- 
NCR  Tf= "RESE PVRT 1 0 N  EX FENS E " 
GOTO  1500 

IF  NYi="Y"  THEN  R2#=107U  8*XNO      COMPUTE  YTD  PRINCIPLE  £  INTEREST 

IF  MYf-"y  THEN  Rltt-10711  8*XN0  G.OfO  2260 

R2tt=107ll  V  MONTHLY  PRINCIPLE  $  INTEREST 

R  1**1071 1.  S 

GOIO  1220 

EFSl)~l  END  OF  DISK  FILE  SNITCH 

CHTf  =  "10T  INS-1RXES-DEFREC" 
NCR  1 1  ~"  " 
GOTO  15L*0 

CRTf=" TOTRL  EXPt NSES " 
GOTO  1710 

LFRINT  GOSUB  3270  SPRCE  DONN  2  LINES 

LPRItll  GOSUB  3270 

CRTf="NET  PROF  I  T(-^  OR  LQSSi  +  i"      SET  RtID  PRINT  PROFIT/LOSS  LINE 

SP=2?-LEH<CRT*.i 

IF  Dl*~0  THEN  04=0  GOTO  2410 

D4#*D3*/D1* 

D4*=<D4*+100> 

IF  SRf="S"  THEN  46SC1 

LFRINT  CRTt;SPC<SP->  USING  EDTt,  f  >i  #,  C-2*.  PJ#.  C>4* 
GOSUB  3270  ' 
LFRINT  GOSUB  3270  SFRCE  OOUN  2  LINES 

LFRINT  GOSUB  3270 

CRTf="CRSH  FLOW  SET  UP  RND  PRINT  CRSH  FLOll  LINE 

SP=27-LEN<CRTf> 

IF  E1*=U  THEN  E4=0  GOTO  2510 

E4#^E3#/E1# 

E4*  =  >.E4#+160^ 

IF  Sftf="S"  THEN  4750 

LF'RINT  CRT*;  SFC'.SP''  USING  EDTf;  El*.-  E2tt-  E34  -  E4# 
GOSUB  3270 

CRTf=" NUMBER  ROOMS  RENTED"      SET  UP  RND  PRINT  ROOMS  RENTED  LINE 

SP=27-LENU3ftTt> 

IF  NYf="Y"  THEN  F1*=F1**XN0 

F  3*=F 2*~F'l  # 

IF  F1*=0  THEN  F4=0  GOTO  2600 
F4*=F3»/F1* 
F4#=(F4*+100> 
LFRINT  UOSUE:  3270 
LPFINT  GOSUB  727 
LFRINT  LRTi.SFC: 
GOSUB  2270 
LPFINT  uOSUP  3270 
LF'RINT  GOSUB  3270 
CRTf~"''^'ERRGE  ROOM  RRTE" 
SP=27-LErhCRTf< 


USING  EDTi,  Fl#,  F2H.  F3tt-  F4* 


SET  UP  RND  PRINT  RVER  ROOM  RRTE  LINE 


NOVEMBER  1977 


INTERFACE  AGE  69 


it*  J>G 

2690 
27O0 


2780 
2790 

2$10 

2820 

2840 


2910 
2920 

2940 
2950 
2960 
2970 

2***0 

7010 

:o40 


G3*=G2*-Gl* 
G4*=G3*/Gllt 
G4»=vG4t»*100> 

LPRINT  Lfl7*i5f'Ci5f>  USING  EDTS;  Gl*.  G2*.  Gs*.  64* 
GOSUB  7270 
LF'RINT  GOSUB  7270 
LFRINT  G0SU8  3270 

C AT f=" OCCUPANCY  RATE"      SET  UP  AND  PRINT  OCCUF  FATE  LINE 
SF-27-LEN:  CATf .» 

IF  NVi="Y"  THEN  H2*-RM#/k2372.  5*XffcO  GOTO  2800      IS  11  YTD  REPORT 
H2*=RN*.  ,23"2.  5 
H2*=H2**100 
H3*=H2*-H1* 
H4*=H3*/H1* 
H4»=<H4t*10O> 

LFF1NT  CA1*SPC<SP>  USING  Et>T*,H  1*.  H2*.  H7*  ■  H4# 
IF  MYf="Y"  THEN  CLOSE  2  GOTO  2870      CLOSE  LEDGER  FILE 
CLOSE  1  CLOSE  MONTHLY  BUDGET  FILE 

FRINT  "ECU" 
LOAD  "GLMENU".  0-  F 

THIS  ROUTINE  GE  T  THE  MONTHLY  BUOGET  FIGURES  FROM  THE  DISK 

If-  J>4  THEN  FRINT  "LOOF  ERROR"  STOP 
IF  J  27  THEN  2990 

OHCf=numHfK.fi.  r.4> 
PISf=MIP#irt#  i.r ii.20> 
[>OL*=ntt>fKHfK.n.  si.  a  * 
j=j*i 

Ft  TUFN 
E=EQF:±  * 

IF-   E=-l  HND  J=4  THEN  2270      EVEN  ENDED  FlLE-L.AiJ  RECOF'L'  PROCESSED 
IF  E=-l   THEN  FRItiT  "DISK  ACESS  ERROR"  STOP 
INPUT  Pl.fi>} 
1=1 

Ai\I  ^NlOfyBBf- 1-  4±- 
1  =  1*1 

fl/i  /  •  =  MlDt:E:Bf-  43.  $4  » 
1=1*1 

Hi  >  i  >*wp $5.  126  > 
■  j=i 

1  GliTO  ^yiio 

THh  RiJUTlNE  ±ETS  JHE  BUDGET  F  L.iUPE  FROM  THE  DATA  TABLE 

1  n>h-  >  =1   lv  too 
'  REAi  >H  ■  V# 

if  ovr  *=/•;*  iHtn 

IF    ■f  =  "99,99"  THEN  3190 
>  tit    r  . 

i  z-FitiT  -mj  [-HTi  in  table  for  ".DACt 


72*0 

3320 
3340 


Lt  T  =  LC1*1 

IF  LCT?57  THEN  GOSUB  IJ61 
F  t  TURN 

FAuE  OVERFLON  ROUTINE 


VERFLOM  ANO  PRINTS  THE 


TO  PAGE  O-ERFLO-I  FOOT  HIE 


7400 
3410 

3-130 
3440 
3450 
74  60 
7 4  70 

3-190 
3500 


3580 
7590 

7620 


FOh:  L=LCT   W  66 
LPR.lt  IT 
N£M  L 

LPRINT  SFC\28-  HIT  LFRINT 
IF  MY }  =  ";<"  THEN  3  530 
LFRINT  SPC\3  4  •  HM-f 

IF  SAf="S"  lHEti  LFRINT  SFC •  In -S If  GOTO  3440 
LPRINT  SPCk28 >H2f 
LFRINT  SF'C(28>H3f 
LPRINT  SPC:28>H4f.  [>l  f 

IF  NV*  =  "N"   THEN  LPRINT  LPRIN1  LFF'INI  GOTO  74AT 


F  F1SCHL  VEA&r  LFRINT  LFRINT 


♦fl/p/-  GYHI.  2,  2  '  GOTO 


3640 


4030 
4040 

410O 
-1110 
4120 
4170 
41.10 
■II 50 
4160 
4170 

■\iao 


LFRINT  SFC:28-..  "MONTH 
IF  >«*=">"  THEN  *310 
IF  MY't="Y"   THEN  3550 

LFkltIT  Hi*, Hit  L--lnT  H/i-HdJ  Lt-Flil 

LCT=13 

PETUF-tl 

LPRINT  SPi-.^5'  HY( 
GOTO  3420 

LFRINT  H9t.  SPC-.29    HVi-.  SPC  \7nHYf.  SI 
LF'RINT  H,-*.H8*  LFRINT 
GOTO  3510 


OPEN  "R"-2.-  "LEDGER" ,  1 
GMO  fsNIM -'.C'Tt,  1,  2~> 
GYRt* MI [>*■<.        7,  2> 
GM0=VAHGtl01  ' 
OYR-VAL <GYRt  > 

IF  GM0=12  THEN  GN0=1  •  GYR=>iYR+l  GOTO  4080     TO  COMPUTE  YTC'MO 
GN0=GNO+l  GOTO  4080        T>.'  COMPUTE  VTP/'/O 
GNOi=ST  RfK GMO  •  GVR*'=S TR » •  0 VP  - 
1 F  LEth  UtIQf  >       THEN  G[>t»  "  0  "  +NU-1  •  GMOt 
*C'*=nWi>  GMO  f.2-2>  +MWC  GYP  t  2.  2  > 
GEl  #2.203  7  GET  THELE  LOCHTEC'  lu  RtivRt'  2077 

FOR  I-l   JO  16 

F1EL0  K2,    ti-i>*«  H>  if.  8  HS  i2>>  1  • 

IF  GM=NI[>e>:C'2f-  1  '.  L.4  •  THEN  3  7S0      IS   IT  £V".ML   TO  CURRENT  iftTE 
NEXT  I 

FRINT  "FILE  NOT  IN  TH8LE"  STOP 
P.ECf=MIt't<,C'2f'  I  ■  5  4  • 

"EC=VHL  •  F.'EC-f  •  L'.'rt*-  THE  FILE  STARTING  FtiiRESS 

GOSUB  7870  GO  GET  1?T  USt   FtCOFl'  FROM  MS*   FIi.E  •  YTt> 

GOTO  890  GO  RUN  PEFOFT 

THIS  ROUTINE  GETS  THE  YTO  BUDGET  Fl  'AIRES  hRW  fHE  l-ISI 
LEiGFR  F1L.E-&HLHNCE  F0PtlhR!>  FIGURES  F§h'  nuiiUMs 
1000  HNt>  UP 

IF  N=4  THEN  3930 
FOR  M=N  TO  ~ 
FltLi  *2..    kN-1'*42  HS 
IF  MIPnC>RELf<.Ni.  i.  :  1 

IF  NIPf  k  OREC  fi  fl  ■ .  I .  p  ■  s«  r  n  »•  ■  i;r,  t   i .    ,   tuph  -  a  or. 
flE>  T  M 
REC=PEC*1 

IF  FtK=.-0:,    THEN  PRINT  "L'ISt    HREH  OVERFLON"  SI  OP 

GET  RtC 

t)=l 

GCiTi)  2S70 

IF  NIC'i  t  L'RkL  f  •  h  •  f-  2*=Ml'l<Gl'f  7  2'   ThEh  -MOO 
bi.>TO  3?20 
t>N=l 

if  mc-ft'HECftt-.  4*  i' or  mp*-- i>f>:  en  •  .-.i         then  3920 
[>HCj=nii<it[-FE>:i-n-  -  7  4  > 

[•ISt=Nlit\[>RtC  e  N  ■ .  11-20' 
iK'Ll  =nl[>>  .PA'£Y/./M>.  "  ;  11  ) 

N*n+i 

RE  1  URN 

IHIi  ROUTINE  zET!>  UP  ::M0=TO  THE  MONTH  Y  T  0    FOR  mUI.TIFLHIG 
OUT   THE  PROPER  YTO  BUDGET  mOUNT      IT   THt  ES  INTO  CONS IOERHT ION 
THHT  UNO  HHS  HLRtHL'Y  BEEN  IH'.FEHSEO  fV  ONE  MONTH 
SMO  i-IILL  EUUHL  THE  FlbCHL  MONTH  YEhP  JO  f  rifE  M1UIS  1 


IF  GWt»=."  THEN  SN0=1  GOTO  36^V  JUNE 

IF  GHO=>S  THEN  >'N0=2  GOTO  3t?0  JULV 

IF  GMO=*  THEN  XMO=-  GOTO  3690  HUGUST 

IF  GNO=H>  THE  N  :<MO=4  GuTO  369U    SEF )  EMFjE  F 

IF  <> NO- 11    THEil  \M0=5  GOTO  2690  OCTOBER 

IF  UM0=12    Wt-M  .\W=e:  GOTO  7X9U  WVENBtF 


f2 

4230 
■)240 

4260 
4270 
4280 
4290 

4710 
4720 

4340 


4  790 
4  4  00 
4410 
4420 
1430 
4440 
4  450 
44*0 
4  4  70 
44  t 
44  90 

4500 
4510 
■<53.0 
•  i  5 ;  i.i 
4540 

4560 


4580 
4590 

4610 

4640 
4650 
4660 

4690 
4  700 

4  720 
4730 

4  760 

4760 
4,-90 
4800 
4810 


IF  GrtOi  THEN  :;N0=7  GOTO  3690  DECEMBER 

IF  UM0=2  THEN  W\0=8  GOW  3690  .WW 

IF  GNO=;  THEN  St!0=9  GOTO  Jt'90  h'EBRUHkV 

IF  6M0=4  1HF.N  SNU-10  OUYO  7690  MARCH 

IF  GH0=5  THEN  XN0=11  GOTO  3690  HPFIL 

IF  GNO=i  }HEN  SN0=12  GolV  76i'0  MHY 
PRINT  "GMO  ERROR"  STOP 

THE  FOLLOWING  ROUTINES  SET  UP  THE  FROGRftrl  TO  PROOUCE  THE 

i-THTISTICHL  REPORTS  EhSEI'ON  O'XURIEO  HHP  HVHlLHBLE  ROOMS 
EITHER  MONTHLY  CV  YTO. 


#,,*1898+:<H0  HX=2372. 


IFNY*="Y"TH£NOtW=PM*.  \27  7< 
0Ntt=FN#/23 

*X=2372  •> 

S2f-"BUOGETE0  HVERRGEtOI-  ###  ##  HCTUHL 

S2f=S2*  +  "       tiCTUHL  HVEh'FtUE  *#" 

S3f="i}CCVFlE0  ROOMS  =  SO  OOX      uCCUFIEO  ROOMS  =  ## 

S3*sS7f+"     HVHlLRBLE  PuOMS  -  100  00X" 

LFRINT  USING  S2f.ftV.RN#..F)X 

LPFciNf  USINij  S3*.  OMtt 

LfVItiT  LFRINT 

LFRlN!    "HCC  1  '*■  SF%  x.VS  '■  S4* 

LFRINT    -NONE  INSCRIPTION"  SPC-lO'  SSf 

LFFltll 

LCT=16 

OoTO  752'J 

IF  NYf= " V "  THEN  S1*=H1#.  • 1898 *\M0 •  GOTO  4490      OIVIPE  FOR  OCCUPIED  RMS 
S1*=F<1*  IS'98 
S2*-H2tt.  htltt 

IF  HYt= -V"  lHEt:  S7  #=t12#  ±3.~2  i>(.Wi  GOU<  •'M  '-i  t'/V!P£  FOP  H'.-'rt/L  RMS 
>3#=H2».  2371  5 

LFF1NT  £■►<.  »  FUiOISi  SPC-l*EL>f  USING  £T -I* .  Sl#.  ±2*-  i ■7P 
UOTU  1090 

If.  Nv }-»:■•■  )Htf/  i-Hf-EU  '  189i  *,\tv.i  •  GOTO  4'.*6v 
>-l*~bl  n  189S 
P.  #=B2*.  PMP 

IF  WVf  =->*"  THE-I  R7*-£2».  '2373  5 *.'.«!?•  OOTO  4590 
P34t=B2#/2372  5 

LFRINT  CHTF:  SFC'SF'  USING  EOT  i .  PI  «,  F2*.  P3* 
GOTO  1570 

IF  MYf="Y"  THEN  IU*=C1*S:1S9S*\W>  GOTO  4630 
OHI  =  Cl#718i'S 
Q2#=C2#/Rntt 

IF  NV'#="V"  THEN  03#=C2#.'\2772  ?  WIG  ■  GOTO  466u 
07H=C2lt/2372.  5 

LPRINT  :H)F  SFC'  SP  '  USING  tOTf.         02#- <V« 
GOTO  1/80 

IF  NYf  =  "Y"   THEN  Rl#=01#/t.  1898+XI'K «>  GOTO  4700 

R1P=01#/1898 

R2»*P2»/Rm 

IF  WVf«"V"  THEN  R3#=02#.\2.'/2  5^.NG>  GOTO  4730 
R3#=02*/23  72  5 

LPRINT  CHTf.  SPCkSP-  USING  tPl'  ( .  Frit  ■  F2*.  P3* 
GOTO  2420 

IF  MY$="Y"  THEN  V1H=E1#/'  1898*xn0  <  GOTO  -iri'O 

Via=El»/189(:t 

V2#=E2H/hm 

IF  MV'*="V"  THEN  V3#=E2#/:2772  5*^10-  GOTO  4800 
V3*=E2#/2372.  5 

LPRINT  CHTi-  SFC'.SP*  USING  ECU;  VI*.  V2*.  ¥?* 

GOTO  2850 

ENi 

Figure  29.  GL7  Program  Listing 


Program  COPRAN 

This  is  a  general  purpose  utility  program  used 
throughout  the  general  ledger  package.  It  is  used  for 
transferring  data  from  one  file  to  the  next,  for  copying 
files,  for  copying  portions  of  files,  etc.  This  version  is 
almost  the  same  as  that  version  included  with  the 
Payroll  Package  in  the  June  issue  of  INTERFACE  AGE. 
However,  this  version  has  been  modified  to  work  with 
the  program  glmenu  and  to  support  the  general  ledger 
package  of  programs. 


10      PHOGRfiM  NHME  "COF'RHN" 

20  -  MITS  BHSIC  VERSION  4.  Q 

78   ■  PRQGRRMMEO  BY-     PUP  SHRMBURGER 


JHN  Iff 7 


80 
90 
100 

ne 

120 
130 
140 
150 
160 
170 
180 
198 
200 
210 


fl  GENERHL  PURPOSE  UTILITY  PROGRiW  FOR  COPYING  RHNDRM  DWfi  FILES 
FILE  NRMES,    FILE  NUMBERS  RND  DISK  DRIVE  NUMBERS  RRE  ENTERED  FROM 
THE  TERfUNRL      FILE  BOUNDARIES  RRE  HLSO  ENTERED  FROM  THE  TERMINAL, 
80TH  FILES  CAN  RESIDE  ON  THE  SAME  DISK  DRIVE  PROVIDED  THEIR  NAMES 
ARE  DIFFERENT 


BRSIC-RRNDOM -FILES 


340 
350 


480 
410 
420 
430 
440 
450 
46U 
470 
480 
490 

510 

530 
540 
550 


CLEAR  500 

print  "Copy 

PRINT 
LET  Rf="R" 
LET  S=l 
LEI  Q=2 

INPUT  "ENTER  -INPUT-  FILE  NAME",  If 
INPUT  "ENTER  -OUTPUT-  FILE  NAME";  0* 
INPUT  "ENTER  -INPUT-  DR*".;X 
INPUT  "ENTER  -OUTPUT-  OR**.;  V 
INPUT  "ENTER  -INPUT-  BEG  REC#",  T 
INPUT  "ENTER  -INPUT-  END  REC*">U 
INPUT  "ENTER  -OUTPUT-  BEG  REC*";  V 
INPUT  "ENTER  -OUTPUT-  ENl>  REC*",  U 
INPUT  "TO  MOUNT  THE  FILES  ENTER  -V-".;  X' 
IF  XY*<?~Y"  THEN  320 

IF  X=y- THEN  UNLOAD  X  MOUNT  X-  GOTO  320 
UNLOAD  X,  V  MOUNT  X,  V 
LET  2T=U-T 
LE  1  ZV=U-\ 

IF  SO0  AND  KOI  THEN  570 

IF  V'Ofcl  HMD  YkM   THEN  570 

IF  2T0.2V  THEN  590 

OPEN  R*,±.  If,X 

OPEN  R$,  Q,  Of..  V 

GOSUB  540 

IF  T.\l  THEN  610 

GET  *l.  T 

FIELD  *1,  128  AS  Af 
LET  Cf=At 

FIELO  02.128  AS  Bf 
RSET  t>f=Ct 
PUT  *2.  V 

IF  i  T=U   THEN  GOSUB  540 
FRINT  USING  "*»**        X-  T 
FRINT  USING   "•*»*  V 
LET  CT=CT*1 
LE  T  T*T+1 
LET  V=V+1 
GOTO  400 
LET  CT=0 

PRINT  "  OR*  REC*" 


70  INTERFACE  AGE 


NOVEMBER  1977 


5fr0  RETURN 

570  PRINT   "ERROR  IN  DR»" 
588  GO  TO  220 

590  PRINT   "INPUT  AREA  £  OUTPUT  AREA  UNEQUAL " 

688  GOTO  240 

€10  CLOSE  S, Q 

620  PRINT  "END  OF  COPV" 

€30  LOAD  "GLHENU*,  8,  R 

640  END 


Figure  30.  COPRAN  Program  Listing 

Program  GETPUT 

This  is  another  utility  program  used  for  changing  data 
in  any  of  the  general  ledger  random  data  files.  You  can 
insert  or  delete  from  1  to  128  characters  to  any  sector.  It 
dumps  the  sector  on  the  terminal  and  identifies  each 
position,  lets  you  enter  your  new  data,  then  writes  out 
the  new  data  and  displays  them  on  the  terminal. 

This  program  also  appeared  in  the  Payroll  Package  in 
the  June  issue  of  INTERFACE  AGE.  However,  like  all 
programs  in  the  package,  it  works  in  conjunction  with 
glmenu  to  service  the  whole  general  ledger  package. 


IP  '  PROGRAM  NAME  "GETPUT" 

20  '  PROGRAMMED  BY      BUD  SHAMBURGER 


40      A  GENERAL  PURPOSE  UTILITY  FROGRAM  FOR  DUMPING  A  RANDOM  FILE 
50  '  ON  THE  TERMINAL,    EXAMINING  ITS  CONTENTS,   AND  ALTERING 
60  '   IT  BV  TYPING  IN  THE  LIMITS  OF   THE  DESIRED  FIELD 

70  AND  THEN  ENTERING  THE  NEN  DATA.  THE  NEN  RECORD  IS  THEN  DUMP  ON 
80  '  THE  TERMINAL  FOR  VISUAL  INSPECTION. 

90      AND  ENTIRE  DISK  RECORD  CAN  BE  CREATED  USING  THIS  PROGRAM  OR  AS 
100      LI  TTLE  AS  ONE  CHARACTER  CAN  BE  ENTERED  OR  CHANGED. 
110      EACH  POSITION  IN  THE  128  CHARACTER  RECORD  IS  IDENTIFIED  JUST 
120      ABOVE  ITS  PRINT  LOCATION. 

130  ' 
140 

150  ****■♦*♦*■ 
160 

1?0  CLEAR  500 
180  &LKS=' 
190  INPUT 
200  INPUT 
210  INPUT 
220  INPUT 
230  IF  YS- 


*******  **t ************* *****4>* 


270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
37V 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
630 


ENTER  FILE  NAME";NS 

•FILE  NUMBER";  F 

•DRIVE  NUMBER";  D 

•DO  YOU  NANT  THE  FILE  MOUNTED  ■ 

•Y"  THEN  UNLOAD  D  MOUNT  D 


OPEN  RS,F,NS,  D 
FIELD  F.  128  AS  AS 
LET  C=l 

INPUT  "ENTER  -A-  TO  LOAD  GLMENU".-  CCS 
IF  CCS="A"  THEN  LOAD  "GLHENU",  0,R 
INPUT  "ENTER  ADDR";  C 
GET  F,  C 

A1S="1.  .  .  5.  .    .  0.    .    5.     .  O.  . 


FOR  YES'jYt 


2  3  3  4" 
flj<=".  .  5.  .  .  0.  5. .  .  0.  .  .  .  S.  .  .  0.  .  .  5.  .  .  0 
A4S="  4  5  5  6  6  7  7  8" 
A5S=K  5.  .  8" 

A6S=U        8       9       $■     .4  t       &  2" 

A7S="        2  2" 

PRINT  A2S;A4S 

PRINT  A1S,A3S 

PRINT  MIDS(AS,1,88) 

PRINT  A6S;A7S 

PRINT  A3S;A5t 

PRINT  MlDS(HS,81, 123) 

INPUT  "ENTER  FIELD  LIMITS  AS  XXX-XXX"jB1S 
B2S=MIDS(B1S,  1,  3>:  B2=VAL<B2S> 
B3S=MIDS(B1S,  5,  3>:  B3=VAL(B3S) 

IF  K>128  THEN  PRINT  "FIELD  SIZE  ERROR"  GOTO  450 
PRINT  "ENTER  NEW  DATA" 
INPUT  8S 
CS=A* 

MIDSCCS,  B2,  K)=BS 

LSET  AS=CS 

PUT  F,  C 

PRINT  A2S;tH4S 

PRINT  A1S;A3S 

PRINT  MIDS<CS,  1,  80) 

PRINT  A6S;A7S 

PRINT  A3S;ASS 

PRINT  MIDS<CSJ  81,  128) 

GOTO  276 

END 


Figure  31.  GETPUT  Program  Listing 

Program  SORTGL 

This  program  does  all  the  sorting  necessary  to  pro- 
duce all  the  reports  for  the  general  ledger  package.  It 
will  sort  up  to  1750  blocked  records  in  a  64K  machine.  It 
is  a  sort-in-place  program.  That  is,  the  sorted  file  will 
end  up  in  exactly  the  same  place  as  it  originated.  The 
sort  always  goes  from  drive  1  to  drive  0.  If  you  only  have 
one  disc  drive,  then  you  have  many  modifications  to 
make.  Not  only  to  this  program  but  to  the  whole 
package.  The  sort  is  monitored  on  the  terminal  and  a 
hard  copy  record  of  the  sort  is  printed  on  the  line 
printer.  The  hard  copy  gives  the  name  of  the  sort,  the 
date,  the  locations  of  the  files,  and  where  the  EOF  trailer 
record  is  written.  This  is  very  useful  for  copying  portions 
of  the  files  for  back-up  purposes. 


70  THIS  IS  A  SORT-IN-PLACE  PROGRAM.  IT  SORTS  THE  GENERAL  LEDGER  FILE 
88  '  ON  DRIVE  1  TO  DRIVE  0  THEN  COPIES  IT  BACK  TO  DRIVE  8  IN  THE  EXACT 
90  '  LOCATION  FROM  UHICH  IT  CAME 

180   ■   IT  NILL  SORT  A  MAX  OF  1,  750  RECORDS.   WHEW  SORTING  ON  CK-VCH*, 

110  '  BAL  FUDS  HAVE  A  SORT  FIELD  OF  1 8,  808*-,  CHECKS  20, 000*  AND 

128  ■'  VOUCHERS  38, 600+  (THIS  IS  IN  THE  SORT  FIELD  ONLY).    WHEW  SORTING 

138  '  ON  ACCT  #,    THE  SAME  ARRANGEMENT  IS  USED  IN  THE  CK-VCH  #  FIELD 

140      CK-VCHi  SORT/SORT  FIELD  =  CK-VCH*<B12345)-6  POSITIONS 

158  '  TAG  FIELD    =  SECTOR  ADDR <B 12 34 )+(l)-6  POSITIONS 

168   ■  ACCTt/CK-VCHt  SORT/SORT  FIELD  =  ACCTS/Ck-VCHt<B123412'345)~18  POS 

170  '  TAG  FIELD     =  SECTOR  ADDR<B1234)+B.  F  <l)-6  POS 

188  '  THE  DIM  STATEMENTS  IN  LINES  338  &  340  ALLOCATE  21,880  POSITIONS 

190  '  OF  MEMORY  WHETHER  USED  OR  NOT      THESE  STATEMENTS  NAY  BE  CHANGED 

200  '  TO  ACCOMODATE  LESS  MEMORY 

210 

220  '*»********************#**********»'**  ************************  ******  i 

230  ' 

240  INPUT   "ENTER     Y'  TO  MOUNT  THE  FILES";  NYS 

250  IF  NYSO"Y"  THEN  298 

260  UNLOAD  8. 1 

278  MOUNT  0.  1 

288  CLEAR  1808 

298  1=1 

388  DIM  DHS<3> 
318  DIM  Rt\3) 
328  DIM  DVSC3) 
338  DIM  B*<1?50> 
348  DIM  BBil758> 
358  DIM  0<16-> 
368  C NT =10000 

378  PRINT   "GENERAL  LEDGER  SORT" 
388  OPEN  "R-.  3.  "LEDGER", 
390  OPEW  "R",l,  "LEDGER"- 
480  OPEN  "/?•.*?.  "LEDGER".  8 

410  PRINT  "ENTER  -A-  TO  SORT  ON  ACCT*.-CK*,VCHf 
428  INPUT  "ENTER  -C-  TO  SORT  ON  CK.  VCH  #  ?,  CAS 

438  IF  CAS="ir  THEN  LPR1NT  "GEN  LEDGER  SORT  ON  ACTH/CK-VCH*"  GOTO  450 
448  LPRINT  "UEN    LEDGER  SOPT  ON  CK/VCH  #" 

450  INPUT  "ENTER  DATE  TO  B£  SORTED  AS  M0VR":A*      FILE  MONTH  AND  YEAR 
468  LPRINT  "date  ",AS 

478  GET  H3.-2037  '  FIND  DATE  IN  TABLE  LOCATED  IN  RECORD  2037 

498  FOR  0=1   TO  16  MAX  Oh  16  ENTRIES  IN  TABLE 

490  FItLO  »3-    <Q-1  >*0  AS  DBS-   8  AS  DlS(Qt 

500  If  Ht*MWf  <D1  *  U?.»,  1..  4  )  THfcW  540  IS  THIS  THE  RIGHT  DATE  IN  TABLE 
51 H  WE.ST  0 

520  PRINT  "DH 1 E  NOT  IN  TABLE" 


OPEN  ALL  FILES 


WHAT  KIND  OF  SORT? 


530  GOTO  530 
548  ReCSsMIDSiDlfiQ 
550  REC=VAL%RECt  » 
560  K=l 
570  SREC=REC 
590  CLOSE  3 
590  GET  §1.  REC 
688  FOR  1=1   TO  j 
618  FIELD  #1,    <I-1)*42  AS  OS,  4. 
628  IF  MIDSWNECS <!),!,  3>  =  ' 'EOF' 


TOP  -  STOP  -  STOP 
5.  4  >        EXTRACT  STARTING  ADDRESS  OF  FILE  FROM  TABLE 
LOAD  REC  UITH  STARTING  ADDRESS 

SAVE  THE  STARTING  ADDRESS 
CLOSE  THE  TABLE  FILE 

OET  THE  FIRST  RECORD  IN  THE  LEDGER  FILE 
LEDGER  FILE  BLOCKED  3  PER  SECTOR 
AS  DRECt(I) 

AND  LSN-1   THEN  1070  '  IS  IT  END  Oh  FILE 


630  CS=MIDS(DRECS<I)-:L,2) 
648  CS=<CS)+<MIDS(DRECS( I >,  5,  2)) 
658  IF  AS=CS  THEN  LSN=1:G0T0  780  ' 
668  NEXT  I  NEXT  RECORD 

678  REC=REC+1         '  INCREMENT  THE  RECORD  COUNTER 

€88  IF  REC=2837  THEN  1840         IS  IT    THE  END  Oh'  THE  FILE  AREA 

698  GOTO  590        '  GO  GET  ANOTHER  RECORD 

788  N=N+1  N  =  THE  NUMBER  RECORDS  CONTAINED  IN  THIS  MONTHS  FILE 

718  IF  N>  17 50  THEN  I860 
728  IF  ISU=1  THEN  758 
738  ISU=1 

748  s;=/ 

758  IF  CAS="C"  THEN  920      '  CHECK  NUMBER  SORT 
760  DACS=MWS<DRECS(I),  7.  4) 

778  IF  MIDS<DRECS<I),  42,  1)-"1"  THEN  1880     '   IS  IT  A  BAL  FORUARD  RECORD 
798  PCS=MIDS(DRECS<  I ).- 11,  5)   '  LOAD  CK*  VCH*  I-10RK  AREA 

790  IF  MIDS<PCS,  1,  1)  =  "C"  THEN  MIDS<PCf,  1,  l)-"2"-  GOTO  810  -  IS  IT  A  CHECK 
800  MIDS(PCS,1,:L)='3"     "  THEN  ITS  A  VOUCHER 
818  DACS=DACS+PCS     '  ADD  PC  TO  DAC 
820  I S = S TR i < I ) : RAC=REC 

B38  RAC=RAC*1000       '  ADD  1000  TO  RECORD  NUMBER 
840  RELS=S TRS(RAC) 

050  TAGS=MIDS<RECS,  2,  4  >+MIDS<  It,  2, 1)  ■'  SAVE  REC  NUMBER  IN  TAG 
868  DAC*=VHL(DACS) 
870  TAG=VAL(TAGS) 

888  B*(K)=DAC*     '  LOAD  THE  MATRIX  FOR  SORTING  B»  =  CONTROL  NUMBER 
B90  88<K)=TAG  BB  =  TAG  OR  RECORD  NUMBER 

988  K=K+1  '  INCRECMENT  MATRIX  SUBSCRIP  T 

918  GOTO  668 

928  IF  MIDS(DRECS(I),42,  1)  =  "1"  THEN  968        IS  IT  A  BAL  FND  RECORD 
930  DHCS=MIDS<DR£Ct< I ), 11,  5)       '  LOAD  THE  NORK  AREA 

948  IF  MlDSa>ACS,l,l)  =  "C"  THEN  NIDSWACS,  1, 1>  =  "2".  GOTO  820  '  IS  IT  A  CHECK 

950  MIDS(DACS,  1,  1)  =  "3": GOTO  828        THEN  IT  IS  A  VOUCHER 

960  CNT=CNT*1         '  BLOCK  LOCATION  IN  THE  DISK  RECORD 

970  CNTS=STR*<CNT-> 

980  DHCS=MIDS(CNTf,2,5) 

990  GOTO  820 

1000  CNT=CNT+1  BLOCK  LOCATION  IN  THE  DISK  RECORD 

1018  CNT*=STR*(CNT) 
1028  PCt=MIDf  kC  NTS,  2,  5) 
1030  GOTO  S10 

1040  PRINT  "I'ATA  OVERLAPS  DISK-ILLEGAL" 
1050  uOTO  1050 

1860  PRINT  "TOO  HANS'  RECORDS  TO  SORT"  STOP 
1870  IF  N>1758  THEN  10 60 

1080  LPRINT  "TOTAL  RECORDS  "jNj"  FREE  MEMORY  ";FRE<X) 
1898  - 

1100  M=N  START  OF  SORT  ROUTINE 

1110  M=INT<M/2> 
1120  EXH=0 

1138  IF  M=\)  THEN  1280'        END  OF  S0RT-G0T0  OUTPUT  ROUTINE 
1148  K=N-M 
1150  J=l 
1160  I=J 
1170  L=I+M 

1180  IF  B»<IX=B*<L>   THEN  1240 
1190  SUAP  Btt(I),  8*<L-> 
1208  SUAF  B8(I),  BBkL) 
1210  EXH=EXH*1 
1220  1-1-n 

1230  IF  I>=1  THEN  1178 
1240  J'J*1 

1250  IF  J>K  THEN  PRINT  "M  =  ";  Mi  "  SMHPS  MADE  =  ";  EXH  GOTO  1:118 
1260  GOTO  1160 
1270 


US0  LPRINT 
1298  LPRINT 
I30r?  H=l 
1310  fi=l 
1320  J=0 


1330  . 


'J*l 


•ENTERING  OUTPUT  ROUTINE  TO  DR  0" 


THE  AC TUAL  DISK  RECORD  ADDRESS  IN  OLD  FILE 


1340  .:ap=bp<k> 

1350  R£Ct=STRti2AP-> 
1360  U=MIDt<.RECt-6, 1 
1370  RtCS=MtOS(REC  f.  2 
1390  REC=VAL>>RECf> 
1390  REC=REC-1888 
1400  XI=VAL<.IS) 
1410  I=XI  G=XI  V=.\7 
1420  GET  01. REC 
1438  FQt\'  1=0  TO  V 
144$  FIELD  #1.  kI~1)+ 
U5P  DVS<J)  =  VAS<1  » 
1460  NEXT  I 

14S0  i^fON  THEN  1590  N  *  THE  NUMBER  OF  RECORDS  IN  THE  MATRIX 

1498  IF  J-3  THEN  1508  ELSE  1330 
1580  FOR  L=l  1 0  3 

1510  FIELD  W2.    (L-D+42  HS  DFt.  42  AS  DPS(L. 


I  -  THE  BLOCKING  FACTOR 


'  AS  VRECS,42  AS  VAS<I) 

BUILD  THE  OUTPUT  RECORD  FOR  THE  SORTED  FILE 


40 
50 


1520  LSET  DPf(L  ^[>Vf>, 
1530  NEXT  L 
1548  PUT  it 2.  H 
1558  A-A*l 

1560  IF  EFSN=2  WEN  1720 
1570  IF  EFStl=l   THEN  1690 


TRANSFER'  DATA  TO  NEN  FILES  BUFFER 

UNITE  OUT  THE  NEN  FILES  RECORD 

INCREMENT  THE  RECORD  COUNTER  FOR  NEN  FILE 
ENL>  OF  FILE  SIMTCH  FOR  DRIVE  1 
END  OF  FILE  SNITCH  FOR  DRIVE  0 


NOVEMBER  1977 


INTERFACE  AGE  71 


1580 
1590 
1600 

i6io 

1620 
16S0 
16413 
1650 
1660  , 
1670 
16S0 
1690 

1700 

1710 

1720 
irjo 

1740 
1750 


GOW  1320 
EFSN-1 

IF  J=3  THEN  1500 

efsh=2 

J=Ml 

r>Vt{J>*"EOF" 

js=j 

IF  J=3  THEN  1500 
J=J*1 

PVf<J?*BLKt 
GOTO  1650 
J=l 

t  UN =2 
GOTO  1630 
H=A-1 
LF'RINT  "** 
CLOSE  1,2 


INSERT  EOF  FOR  NEW  FILE 


'  OR  O  IN  OUTPUT  SECTOR  "j  A;  "  RECORD  * 


17  SO 
1790 
IS  00 
1S10 
1320 
IS  30 

IS  40 

1850 
1S60 
IS  70 

1990 
1*00 
1910 


1930 
1940 
1950 
1960 
1970 
1980 
1990 
2000 
2010 

2030 
2040 
2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
2170 
2180 
2190 
2200 
2210 


COPY  SORTED  FILE  TO  ORIGINAL  LOC 


LPRINT 

LPRINT  "ENTERING  COPY-BACK  ROUTINE" 
OPEN  "R",  1,  "LEl'GER"-  O 
OPEN  "R"-  2-  "LEDGER",  1 
h%C-SREC 
EFt-"EOF" 
J=$I 
A=l 

Gt  1  #!•  H  GET  NEN  FILE  ON  C>R  O 

FOR  1=1  TO  3 

FIELD  nl     v  1-1**42  AS  D*.42  AS  086Ct<l* 

Dm  a  >=DRECf\n 

IF  WP*  DREC  fi/'.l..*  >=  "EOF  "  THEN  2000 
NEST  I 

IF  GSN=1   THEN  2000 

GET  »2,REC  GET  OLD  FILE  ON  DR  1  AND  CHECK  FOR  FIRST  BLOCK  F'OR  STfiRT 
FOR  J=l  TO  3 

FIELD  *2,    <l-l>*42  RS  Of,  42  AS  ODECt(I) 

Rf<I>=ODEC*<I> 

NEXT  I 

IF  GSH=1  RND  K<4  THEN  2050 
IF  GSN=1  RND  K?3  THEN  200O 
GS«=1 

FOR  K=l  TO  3 

R$<J)=DMS<K>     '   TRANSFER  FILE  DRIVE  0  TO  FILE  DRIVE  1 

IF  MIDf<tW<K),l,3>="E0FM  THEN  2200        IS   IT  END  OF  FILE  DR  0 

J=J+1 

IF  J=4  THEN  2070 
NEXT  K 
GOW  1840 
J=l 

FOR  1=1  TO  3 

LSET  ODEC$<I>=R$<I>  '    LORD  OUTPUT  FILE  DRIVE  1  BUFFER  RRER 
NEXT  I 

PUT  *2,REC  '  NRITE  OUT  FILE  TO  DRIVE  1 

IF  EFSH=1   THEN  2150      '  HAS  EOF  KEEN  SENSED 
REC=REC*1  '  INCREMENT  DRIVE  1  RECORD  CONTER 

GOTO  1920 

LPRINT  "DR  1  FIRST  OUTPUT  SECTOR  ";SREC;"  RECORD  «  ";SJ 

LPRINT  •**  EOF  **  DR  1  IN  0UTPU1  SECTOR  ";  REC;  "  RECORD  *  J 

LPRINT  "EOJ" 

PRINT  "EOJ" 

LORD  "GLMENU",  0-  R 

EF'SN-1 

GOTO  2080 

END 

Figure  32.  SORTGL  Program  Listing 


Program  COPCON 

A  little  simple  utility  program  used  for  copying  the 
budget  file  to  the  Budget  History  File.  I'm  a  firm  believer 
in  history  files.  It  cost  very  little  to  keep  the  data  once 
they  are  developed.  And  who  knows  what  kind  of  infor- 
mation I  can  develop  two  or  three  years  down  the  road 
from  such  hard-to-come-by  information.  It  also  serves  as 
a  very  good  means  of  backup. 

10  '  PROG R fill  NAME  "COPCON" 

20      PROGRAMMED  fcV  BUD  SHAM BURGER        DECEMBER  1976 


SO 

90 

100 

110 

120 

130 

140 

150 

168 

170 

180 

190 

210 

230 
240 

280 


310 

130 
340 
150 
360 


IT  HILL  NORK  NITH  ONE 


CLERR  1000 

PRINT  "COPY  *+  BRSIC  **  CONSECTIVE  FILES  **" 
PRINT 

INPUT  "ENTER  INPUT  FILE  NAME";  INRf 
INPUT  "ENTER  OUTPUT  FILE  NAME ".•  OTNft* 
INPUT  "ENTER  INPUT  PR*";  IOR 
INPUT  "E  NTER  0UTPU1  DR* ";  ODR 

PRINT  "COPY  "•INRti"'  ON  DR*  '  "i  IDR;  "     TO  '",0 
INPUT  "ENTER  -f-  TOO  CONTINUE';  XCf 
IF  SCf<?"C  THEN  150 

INPUT  "TO  MOUNT  THE  F  ILES  ENTER  -V'-",  XV* 
IF  XVfC.^'V"  THEN  260 

IF  IDR-ODR  THEN  UNLORD  IDR  MOUNT  IDR  GOTO  260 

UNLOAD  IDR, ODR  MOUNT  IDR-ODR 

OPEN  "l".l,  INAf.  IDR 

OPEN  "0"..  2,  OTNRt,  ODR 

IE+=E0F<1) 

IF  IEF=-1   THEN  330 

INPUT  Hl.AS 

PRINT  *2-At 

GOTO  2S0 

CLOSE  1,2 

PRINT  "EOJ" 

LOW  "GLMENU".-  0  R 

ENP 


Figure  33.  COPCON  Program  Listing 

Program  CHART 

Chart  is  a  general  ledger  Chart  of  Accounts  maintain- 
ed on  the  disc  in  a  program  format.  This  program  format 
makes  for  a  simple  method  of  maintaining  and  updating 
the  Chart  of  Accounts. 

CHRRT  IS  THE  GENERRL  LEDGER  CHRRT  OF  RCCOUNTS  MAINTAINED 
ON  THE  DISK  IN  A  PROGRAM  FORNRT.  THIS  MAKES  FOR  A  SIMPLE 
METHOD  OF  MAINTAINING  AND  UPDATING  THE  CHART 

10  *  *  *  CHART    OF  ACCOUNTS*** 


100 

110  • 

120  ■ 

130 

140 

150 

160 

170 

180 

190 

191 

200 

210 

240 

250 

260 

270 


320 
330 
340 
350 


410 

420  ' 

430 

440 

450  ' 

460  ' 

470  ' 

480 

490  ' 

5O0 

510  ■ 

520 

530  ■ 

540  ' 

558  ' 

560  ■ 

570 

580 

590 

600 

610 

620 

630 

640 

650  ' 

660 

670 

680 

690 


720 
730 
740 
750 


790  ' 
S08 
810  ' 
828 
830 
840 
850 
860 
870  ' 
880 
890  ' 
900  ' 
910  ' 
920  ' 
930 
940 
950  ' 
960  ' 
970  ' 
980 
990  •" 

1000 
1010 

1828 
1038 
1040 
1050 
1060 
1070 
1080 
1090 
1190 
1110 
1128 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
12O0 
1210 
1220 
1238 
1240 
1245  ■ 

1246 
1250 
1260 
1270 
1280 
1298 
1388 
1318 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1488 
1410 
1420 
1438 
1448 
1458 
1468 


1470 
14S8 
1490 


ASSETS 

CURRENT  ASSETS 
ACCT* 

1101  CASH  ON  HAND-  THIS  IS  THE  AMOUNT  OF  CASH  MAINTAINED 

IN  THE  CASH  REGISTER  AT  ALL  TIMES 

1102  PETTY  CASH    -THIS  IS  A  MISC  FUND  USED  FOR  PAYING- FOR 

INCIDENTIAL  CASH  ITEMS 

1110  FIRST  NATIONAL  BANK  -  GENERAL- THIS  IS  THE  GENERAL  CHECKING 

ACCOUNT  USED  FOR  DEPOSITING 
ALL  RECEIPTS  AND  FAYING  ALL 
BILLS,   EXCEPT  PAYROLL 

1111  FIRST  NATIONAL  BAM  -  PAYROLL-THIS  IS  THE  BANK  ACCOUNT  USED 

FOR  PAYING  ALL  PAYROLLS 

1112  FIRST  NATIONAL  BANK-SAVINGS  ACCOUNT-PASS  BOOK  SAVINGS 

1113  CASH  DEPOSITS-MODERN  SECURITY  LIFE 

1129  ACCOUNTS  RECEIVABLE-CITY  LEDGER-THIS  ACCOUNTS  REPRESENTS 

ALL  OF  THE  OUTSTANDING 
CREDIT  CARDS  AND  DIRECT 
BILL  ACCOUNTS  HHICH  HAVE 
NOT  BEEN  COLLECTED,  EXCLUD- 
ING THOSE  ACCOUNTS  STILL 
REGISTERED. 

1130  ACCOUNTS  RECEIVABLE-REGULffo-THIS  ACCOUNT  REPRESENTS  THE 

TOTAL  AMOUNT  PENDING  ON  THOSE 
STILL  REGISTERED 

1133  PREPAID  SERVICE  CHARGE -THIS  ACCOUNT  REPRESENTS  ANY  PREPAID 

CHARGES  NOT  SPECIFICALLY  COVERED 
ELSEUHERE 

1134  PREPAID  INSURANCE-HAZARD-REPRESENTS  ONE  FULL  YEARS  PREMIUM 

ON  THE  GENERAL  PERIL  INS.  POLICY 
1150    PREPAID  INSURANCE-NORKMENS  COMP-REPRESENTS  ONE  FULL  YEARS 
PREMIUM  ON  THE  NORKNENS 
COMP  INS  POLICY 

FIXED  ASSETS 

1201  BUILDING-MOTEL  A  RESTAURANT 

1202  ACCUMULATED  DEPRECIATION-BUILOINGS 
1205  FURNITURE-MOTEL 

1286    ACCUMULATED  DEPRECIATION-FURNITURE-MOTEL 

1207  OFFICE  EQUIPMENT 

1208  ACCUMULATED  DEPRECIATION-OFFICE  EQUIPMENT 

1209  MOTEL  EQUIPMENT 

1210  ACCUMULATED  DEPRECIATION-HOTEL  EQUIPMENT 

1211  SIGNS 

1212  ACCUMULATED  DEPRECIATION-SIGNS 

1213  LAND  IMPROVEMENTS 

1214  ACCUMULATED  DEPRECIATION-LAND  IMPROVEMENTS 

1215  HEATING  &  COOLING  SYSTEM 

1216  ACCUMULATED  DEPRECIATION-HEATING  v<  COOLING  SYSTEM 

1217  FENCE 

1218  ACCUMULATED  DEPRECIATION-FENCE 
OTHER  ASSETS 

1301  RAMADA  FRANCHISE 

1302  ESC RON  DEPOSIT 

1303  UTILITY  DEPOSITS 

1304  ORGANIZATION  COST 

LIABILITIES 
CURRENT  LIABILITIES 


2100 
2109 
2110 
2111 
2133 


ACCOUNTS  PAYABLE-REPRESENTS  ALL  DUE  AND  UNPAID  I  TENS 

OTHERNISE  UNALLOCATED 
STATE  NITHHOLDING  TAX  PAYABLE-REPRESENTS  ARK  STATE  NITH 

HOLDING  TAX  FROM  EMPLOYEES 
FEDERAL  WITHHOLDING  TAX  PAYABLE-REPRESENTS  FEDERAL  NITH 

HOLDING  TAX  FROM  EMPLOYEES 
ACCRUED  F.  /.  C.  A     TAXES  PAYABLE-REPRESENTS  PICA  NITH 

HOLDING  TAX  FROM  EMPLOYEES 
NOTE  PAYABLE-MODERN  SECURITY  LIFE-REPRESENTS  1ST  MORTAGE 
LOAN  ON  BUILDINGS  AND 
I MPROVEMEN TS -CURREN  T 
YEARS  PORTION  ONLY 
2134    [>UE  BONENS  RESTAURANT-REPRESENTS  FUND  COLLECTED  ON  BE- 
HALF OF  BONENS  FROM  MOTEL  GUEST 

NON-CURRENT  LIABILITIES 

2200    NOTE  PAYABLE-MODERN  SECURITY  LIFE-REPRESENTS  1ST  MORTAGE 

LOAD  ON  BUILDING  AND 
IMPROVEMENTS-ALL  BUT 
CURRENTS  YEARS  PORTION 

E  Q  U  I  TV 

3000  CAPITAL  STOCK 

3001  UNDISTRIBUTED  TAXABLE  INCOME 
3096    CURRENT  EARNINGS<LOSS> 

INCOME 

ROOM- TELEF'HONE-NEE TING  ROOM  SALES 

4100  ROOM  SALES-REPRESENTS  REVENUE  RECEIVED  FROM  RENTAL  OF 

MOTEL  ROOMS 

4101  MEETING  ROOM  SrtLES-REVENUE  RECEIVED  FROM  RENTAL  OF  MEET- 

ING ROOM  RENTALS 

4102  TELEPHONE  SALES-LONG  DISTANCE-REVENUE  RECEIVED  FROM  GUEST 

LONG  DISTANCE  CALLS 

MISCELLANEOUS  SALES 

4200  TELEPHONE  PAY  STATION-REVENUE  RECEIVED  AS  COMMISSIONS 

ON  PAY  STATIONS 

4201  RESTAURANT  RENTAL-REVENUE  RECEIVED  FROM  RESTAURANT  LEASE 

4203  SERVICE  STATION  RENTAL-REVENUE  RECEIVED  FROM  SERVICE 

STATION  LEASE 

4204  SALES  TAX-NET  OF  SALES  TAXES  COLLECTED  AND  PAID 

4  205    BOIIEN  RESTAURANT  CREDIT  CARD  DISCOUNTS-REVENUE  RECEIVED 

AS  DISCOUNTS  ON  CREDIT  CARDS  FROM 
SALES  COLLECTED  ON  BEHALF  OF 
BONENS  AND  DEDUCTED  FROM  THEIR 
PAYMENT 

4206  INTEREST  INCOME  -  INCOME  FROM  PASSBOOK     SAVINGS  AND 

TIME  DEPOSITS 

4207  MISC  INCOME-MISE  INCOME  FROM  OTHER  SOURCES 
SALES-OTHER 

4300  GAME  MACHINE-REVENUE  RECEIVED  AS  COMMISSION  ON  GAME  MACH 

4301  WEST  LAUNDRY  A  VALET-REVENUE  RECEIVED  FROM  GUEST  FOR 

FOR  LAUNDRY  A  VALET  SERVICE 

4302  MAGAZINE  SALES-REVENUE  RECEIVED  FROM  THE  SALE  OF  MAGAZINE 

4303  C  TGARETTE  MACHINES-REVENUE  RECEIVED  FlS  COMMISSION  FROM 

CIGARETTE  MACHINES 
43U4    POP  MACHINES-REVENUE  RECEIVED  FROM  SALE  Of  POP 

4305  COPY  MACHINE-REVENUE  RECEIVED  FROM  SALE  OF  COPIES 

4306  CANfY-CONVENIENCE  MACHINES-REVENUE  RECEIVED  FROM  CANDY  A 

AND  CONVENIENCE  MACHINES  AS 
COMMISSIONS 

EXPENSES 

COST  OF  ROOM  SALES 

7100  GENERAL  MANAGER  BONUS-FUNDS  DRANN  BY  ONNERS 

7101  NIGHT  AUDITORS-PAYROLL-FUNDS  PAID  ALL  FRONT  DESK  PERSONEL 

AS  SALARIES 

7182    HOUSEKEEPER-PAYROLL- FUNDS  PAID  HOUSEKEEPER  AS  SALARY 

7103  LINEN  PERSONS-PAVROL-FUNDS  PAID  TO  MAWS  HELPERS  NHO 

PRIMARILY  TRANSPORT  SOILED  LINEN  AND  CLEAN 
L INENS  TO  AND  FROM  LAUNDRY  TO  MAIDS  CARTS 
BQV^  ft^  ^RLRRY 

7104  MAIDS-PAYROLL-FUNDS  PAID  ALL  MA'iDS  AS  SALARY 

7105  LAUNDRY-PAYROLL-FUNDS  PAID  ALL  LAUNDRY  HELP  AS  SALARY 


72  INTERFACE  AGE 


NOVEMBER  1977 


1560 

i5ie 

1520 

±530 

1540 

1550 

1560 

1570 

1580 

1590 

1600  ' 

1610 

1S26 

1630 

1640 

1650 

1660 

1670 

1680 

16*0 

1700 

1710 

17  JO 
1  740 
1 750 
1760 
1770 

irse 

1790 
1S0O 
1S10 
1820 
1830 
1840 
1850 
1860 
IS  TV 
1880 
1890 
1?00 
1910 
1920 
1930 
1940 
1950 
I960 
1970 
1980 
1990 
2000 
2610 
2020 
2030 
2045 
2047 
204$ 
2050 
2060 
2070 
2080 


2110 
2120 
2130 
2140 
2150 
2160 
2170 
2180 
2190 
2200 
2210 
2220 
S230 
2240 
2250 
2260 


2100 
2310 


2400 
2410 

.■:430 

2440 

2450 

2460 

2470 

2480 

2490 

2500 

2510  ■ 

2520 

253*  ■ 

2540 


7106  LINEN  EXPENSE-COST  OF  ALL  ROOM  LI NENS-  SHEETS,  PILLOU  CASES 

TOt<IEL,BATHMATS,FACE  TOI-IELS  ETC 

7107  GUEST  SUPPLIES-COST  OF  RLL  GUEST  ROOM  SUPPLIES, PAPER  PRO- 

DUCTS, SORP-  RSH  TRAYS,  ETC 

7108  CLEANING  SUPPLIES-COST  OF  RLL  ROOM  CLEANING  SUPPLIES, 

CHEMICALS,  SPRAYS,  SPOUNGES-  TOLET  SUPPLIE 
ETC 

7109  LRU N DRY  SUPPLIES-COST  OF  RLL  SUPPLIES  USEO  IN  THE  LAUNDRY 

DETERGENT,  BLERCH,  SPOT  REMOVER-  ETC 

7110  MISCELLANEOUS  EXPENSE-ALL  ROOM  EXPENSES  NOT  RLLOCRTF.D 

7111  FEST  CONTROL-COST  OF  ROOM  PEST  CONTROL  SPRAYING 

7112  TRAVEL  AGENCY  COMMISSIONS 

7113  UNIFORMS-COST  OF  LAUNDRY  AND  MAIDS  UNIFORMS 

7114  GENERAL  MANAGER-PAYROLL-COST  OF  GEN  MGR  PAYROLL,    IF  ANY 

7115  BELLMEN  PAYROLL-COST  OF  BELLMEN  PAYROLL,    IF  ANY 

COST  OF  TELEPHONE  SERVICE 

7200  COST  OF  LONG  DISTANCE  SERVICE-LONG  DISTANCE  CHARGES  MADE 

BY  ROOM  GUEST 

7201  St-IITCH  BOARD  RENTAL-COST  OF  SUITH  BOARD  RENT 

7202  MISCELLANEOUS-SALES  TAX  CHARGE,  VELLOU  PAGE  ADV  ETC 

COST  OF  OTHER  SALES 

730Li  GUEST  LAUNDRY  *  VALET-COST  OF  PROVIDING  SERVICE 

7 SOI  MAGAZINES  EXPENSE-COST  OF  MAGAZINES 

73U2  POP  MACHINES-COST  OF  POP  SUPPLIES 

7303  MISCELLANEOUS  EXP-ALL  OTHER  UNALLOCATED  EXPENSES 

7304  COPY  MACHINE  EXP-COST  OF-  COPY  MACHINE  RENTAL-  AND  SUPPLIES 

GENERAL  AND  ADMINISTRATIVE  EXPENSE 

74ii0    CREDI1  CARD  DISCOUNTS  A  BANh  CHARGES 

7402  DUES  A  SUBSCRIPTIONS 

7403  LAND  LE  ASE 

7404  MISCELLANEOUS 

7405  OFFICE  SUPPLIES 

7406  POSTAGE 

740,"    PROFESSIONAL  SERVICES-COST  OF  CPA'S  S  LEGAL  SERVICES 
7408     INTEREST  EXPENSE 

74U9     ROYALTY  PAYMENT  S~C:OST  FOR  RAMADA  FRANCHISE  ROYAL  TV  PAYMENTS 

7410  TELEPHONE  &  TELEGRAPH-  COST  OF  OFFICE  TELEPHONE 

7411  TRAVEL-MOVING  EXPENSE-COST  OF  AIRPORT  SERVICE,  GEN  MGR  TRVL- 

AND  N AM AGEME NT  MOVING  EXPENSE 

7412  EMPLOYER  PICA  EXP  J  UNEMPLOYMENT  INSURANCE  EXF'-COST  OF 

EMPLOYER  PORTION  OF  FICA  EXPENSE  AND 
PREMIUM  ON  UNEMPLOYMENT  INS  FOLICV. 

7413  BAD  DEBTS-UNCOLLECTED  ROOM  RENTS  AND  RETURNED  CHECKS 

7414  FREIGHT  A'  STORAGE-FREIGHT  ON  ALL  GOODS  SHIPPED   TO  PROPERTY 

RND  ANY  LOCAL  STORAGE  COST 

7415  LONG  A  SHORT-NET  ACCOUNT  FOR  MISCELLANEOUS  OVER  SHORT 

ERRORS  IN  NIGHT  AUDITORS  REPORTS 

7416  NCR  MAINTANEOUS  AGREEMENT-COST  OF  AGREEMENT  ON  CASH  REG 

7417  RINA-TRAIN1NG  FEES 

7418  COMPUTER  SERVICES-JDS 

ADVERTISING  AND  PROMOTION 

7500  MISCELLANEOUS-COST  OF  MISC  ADV-    HELP  k'ANTED  ADDS  ETC 

7501  NATIONAL  ADVERTISING  FUND-R AMADA  NATIONAL  ADV  PROGRAM 
7U12    NEWSPAPERS  ,<  MAGAZINES-LOCAL  HIGH  SCHOOLS  AND  COLLEGES 

YEAR  BOOKS  ETC 

7503  BILLBOARDS-COST  OF  OUTDOOR  ADV    ALONG  HIGHUHYS-OFFFREMISES 

7504  ON  PREMISES  SIGNS-COST  OF  LARGE  RENTAL  SIGNS  ON  PREMISES 

REPAIRS  AND  MAINTENANCE 

7600  CONTRACT  LABOR-OTHER 

7601  CONTRACT  LABOR-FAMILY  <R0B) 

7602  PAYROLL-FAMILY  (Jim 

76VJ  AIR  CONDITIONS  HEATING-COST  OF  MAINTAINING  AND  SERVICING 

THESE  UNITS  INCLUDING  CHEMICAL  PRODUCTS 

7604  EiUILDING-COSl  OF  BUILDING  REPAIRS 

."605  CONTRACT  SERVICES-COST  OF  YEARLY  SERVICE  TO  AIR  CONDITIONING 
AND  HEATING  UNI  T-NAULOINS  INC. 

7606  ELECTRICAL  t-i  MECHANICAL-COST  OF  REPAIRS  AND  SUPPLIES 

7607  FURNISHINGS-COST  OF  REPAIRS  AND  SUPPLIES 
'608  LAUNDRY-COST  OF  REPAIRS  AND  PARTS 

7609  MISCELLANEOUS-ALL  UNALLOCATED  COST 

7610  PAINTING  &  DECORATING 

7611  PLUMBING-COST  Of-  REPAIRS  AND  FARTS 

7612  POOL-  COST  OF  REPAIRS.  PARTS,  CHEM ICALS  ANT-  SUPPLIES- ALL 

7613  1   V  LEASE -COST  OF   TV  LEASE  FROM  RCA 

7614  T  V    NON-CONTRACT-COST  OF  ALL  T  V  REPAIRS 

7615  PAYROLL -OUTSIDE  IF  ANY 

7616  GROUNDS  MAIN  TANENCE-LAIIN  A  GROUNDS  MAINT.  SUPPLIES-  EOUIP  & 

EQUIP  REPAIRS 


7700  ELECTRICITY 

7701  NATURAL  GAS 

7702  >£WE*  X  GARBAGE 

7703  NATER 

RESERVATION  EXPENSE 

.-800    RESERVATION  FEES-NET  COST  OF  INBOUND  FEES  LESS  OLd 

RESERVATION  CRE0I1S 
7801     RAMADA  INF02000  TERMINAL-COST  OF  TERMINAL  RENTAL 

INSURANCE- TAXES-DEPRECIA T I  ON 

7900  NOR K MENS  COMPENSATION  INSURANCE  POLICY 

7901  GENERAL  PERILS  INSURANCE  POLICY 

7902  PROPERTY'  TAXES 

7903  DEPRECIATION  EXPENSE 

7904  MORTAGE  INSURANCE  POLICY<,MODERN  SECURITY  LIFE'' 


250  LPRINT  "COPRAN 
260  LPRINT  SORTGL 


"GL2 
"COPRAN 
"GL3 

"COPRAN 
"GL4 


Figure  34.  CHART  Program  Listing 

Program  GEN  PRO 

This  is  the  system  boot  program.  I've  included  it  so 
you  may  modify  it  to  suit  your  own  needs  and  to  add 
your  own  programs  to  it.  It  makes  running  and  maintain- 
ing your  general  ledger  system  a  snap. 

16      PROGRAM  NAME     "GEN PRO" 

20  '  PROGRAMMED  BY-  BUD  SHAMBURGER        JANUARY  1977 


A  PROGRAM  TO  PRINT  THE  PROCEDURES  FOR  USING  THE  GENERAL  LEDGER 
PACKAGE 


100 
HO 
120 
130 
148 
158 
160 
170 
180 
190 


LPRINT  " 
LPRINT 

LPRINT  "  MONTHLY" 
LPRINT 

LPRINT  "PROGRAM  ST 
LPRINT 

LPRINT  "GL6  1 
LPRINT  " 

LPRINT  "GL1  2 
LPRINT  " 

LPRINT  "GL1  3 
LPRINT  " 
LPRINT  " 
LPRINT  " 


GENERAL  LEDGER  PROCEDURE" 


PROCEDURE" 

ENTER  DAILY  ROOM  REVENUE  JOURNAL  VOUCHERS" 
TO  GENERAL  LEDGER  MASTER  FILE<ENTER  DONE  AT  END- 
ENTER  CHECK  TRANSACTIONS  FOR  ACCOUNT  NUMBER  1110" 
-THE  GENERAL  CHECKING  ACCOUNT-" 
ENTER  JOURNAL  VOUCHERS  FOR: " 
A    OTHER  INCOHE(CONCESSIONS,    RENT  ETC)" 
B    BANK  CHARGES  (RETURNED  CHECKS-  BAC  &  MC  ETO" 
C.    ADD  NEW  ACCOUNT  HEADERS (ZERO  MONEY  AMOUNTS)" 


270  LPRINT 
280  LPRINT 
290  LPRINT 
300  LPRINT 
316  LPRINT 
320  LPRINT 
330  LPRINT  " 
340  LPRINT  " 
350  LPRINT  "GL5 
360  LPRINT  "COPRAN 
370  LPRINT  " 
380  LPRINT  "SORTGL 
390  LPRINT  "GL2 
480  LPRINT  " 
410  LPRINT  " 
420  LPRINT  "GL2 
430  LPRINT  "GL7 
440  LPRINT  "GL7 
450  LPRINT  "GL7 
460  LPRINT  "GL7 
470  LPRINT  "COPRAN 
490  LPRINT  "COPCON 
498  LPRINT 
580  LPRINT 
518  LPRINT 
520  LFRINT  "GL2 
530  LPRINT  " 
540  LPRINT  " 
558  LPRINT  " 
560  LPRINT  " 
570  LPRINT  " 
588  LFRINT  " 
590  LPRINT  " 
680  LFRINT  " 
610  LFRINT  " 
620  LPRINT  " 
630  LPRINT  " 
640  LPRINT  " 
658  LPRINT  " 
660  LPRINT  " 
670  LOAD  "GLMENW 
680  END 


COPY  'LEDGER'  CURRENT  TO   'LEDGER'  BACKUP-BEFORE" 
SORT  ON  CHECK  NUMBER/VOUCHER  NUMBER- 
RUN  CHECK/VOUCHER  REGISTER-VERIFY  DEB I TS=CRED ITS" 
COPY  'BANKCURR'  TO  'BANKBKUP'" 
MERGE-DRIVE  1  BANKBKUP-  WJ7H  -DRIVE  O  LEDGER- 
ACCOUNT  1110-  AND  CUT  NEW  -DRIVE  1  BANKCURR- " 
COPY  'BANKCURR' (0201-0400)  TO  'BANKSAVE' (8401-0600)' 
ENTER  CHECK  NUMBER  AND  AMOUNT  FROM  CANCELED" 
CHECKS  AND  TAG  CHECKS  CASHED  IN  'BANKCURR'" 
(ENTER  'T  TO  TERMINATE  INPUT) 

RUN  BANK  STATEMENT  FOR  ACCOUNT  1118  AND  BALANCE- 
TO  BANK      MAKE  ANY  CORRECTIONS  TO  'LEDGER-'  A  " 
COPY  TO  'LEDGER'  BACKUP-BEFORE. 
SORT   'LEDGER    ON  ACCT*/CHECKM/VOUCHER#" 
RUN  GENERAL  JOURNAL.    VERIFY  BANK  BALANCES.  LOOK- 
OVER  RUN  FOR  ERRORS.      CORRECT  ANY  ERRORS" 
AND  RE-RUN  IF  NECESSARY" 
RUN  BALANCE  SHEET  &  OPERATING  STATEMENT" 
RUN  MONTHLY  BUDGET" 
RUN  Y  T  D  BUDGET- 
RUN  MONTHLY  STATISTICAL  REPORT" 
RUN  Y  T  D,    STATISTICAL  REPORT- 
COPY  'LEDGER'  CURRENT  TO    LEDGER  BACKUP-AFTER- 
COPY    BUDGET     TO   'BGTMOYR ' " 


YEAR  END  PROCEDURE" 


AFTER  ALL  ENTRIES  AND  RUNS  FOR  THE  YEAR  HAVE- 
HAVE  BEEN  MADE,  REQUEST  CLOSING  ENTRIES,  PLACE" 
NEW  FLOPY  ON  DRIVE  O  AND  RUN  GENERAL  JOURNAL"" 
U1TH  NO  TRANSACTIONS      ALL   THE  PROPER  ACCOUNTS" 
HILL  BE  ZEROED  OUT. 

MANUALLY  ADD  CURRENT  EARNINGS  TOTAL (ACCOUNT" 
§  3896  TO  UNDISTRIBUTED  TAXABLE  INCOME(ACCOUNT" 
*  3801   TO  PLACE  THE  BALANCE  SHEET  BACK  IN  BALANCE- 
ENTER  NEW  BUDGET  FIGURES  INTO  DATA  TABLES  IN" 
PROGRAM    GL7 '  " 

MAKE  JOURNAL  ENTRY  TO  ESTABLISH  NEW  CURRENT" 
LIABILITIES-NOTES  PAYABLE  ACCOUNT  2133.  " 
ACCRUE  ACCOUNTS  PAYABLE  AT  YEAR  END  AND  " 
JOURNALIZE.      TAKE  OUT  OF  ACCOUNTS  PAYABLE  AS- 
PAID.  " 


Figure  35.  GENPRO  Program  Listing 

CONCLUSION 

The  run  procedures  are  just  straight  forward  as  the 
Summary  of  Procedures  (INTERFACE  AGE,  October 
Issue,  page  65)  indicates.  I  always  have  them  in  front  of 
me  when  I  attempt  any  job.  It's  too  easy  to  forget  a  step. 
Forget  a  step  and  there  goes  much  valuable  time  and 
sometimes  much  data.  So  stick  to  the  procedures  and 
you  will  have  fewer  problems.  You  will  notice  I  am  a 
stickler  for  backing  up  files.  That's  because  I've  learned 
the  hard  way.  Better  too  much  back-up  than  not  enough. 
I  back  up  my  files  both  before  and  after  running  the 
ledger.  Then  I  can  completely  reconstruct  at  any  point  in 
time  if  things  bomb  out.  Mine  have.  Let's  not  talk  about 
that.  Use  the  flow  charts  shown  in  both  Part  1  and  Part  2 
(INTERFACE  AGE,  September  and  October  Issues) 
along  with  the  procedures  until  you  have  a  visual  picture 
of  just  what's  taking  place.  Until  you  know  just  how  all 
the  program  and  jobs  dovetail  together,  continue  to  use 
the  procedures. 


"I've  got  to  hand  it  to  you,  Hodgekiss,  I  never  be- 
lieved you'd  get  10  megabytes  of  data  on  a  frisbee." 
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Puzzled 
About  Computers? 

Data  Dynamics  Technology  has  a  library  of  answers  . . . 


|l    Basic  BASIC: 

An  Introduction  to  Computer 
Programming  in  BASIC  Language 
By  James  S.  Coan.  256  pages,  $8.95 

This  text  for  high  school  and  college  students 
integrates  programming  in  BASIC  language 
and  the  teaching  of  mathematics.  Written  in 
precalculus  setting,  it  is  suitable  either  as  a 
supplementary  text  within  already  established 
math  courses  or  as  the  sole  text  in  a  course  on 
programming  alone. 
Order  No.  HAY5872-1,  paper. 

ft 

Advanced  BASIC 

By  James  S.  Coan.  192  pages,  $7.95 

This  book  is  for  those  who  want  to  extend  their 
expertise  with  BASIC  and  offers  advance  tech- 
niques and  applications,  including  coordinate 
geometry,  area,  sequences  and  desires,  poly- 
nomials, graphing,  simulations  and  games. 
Order  No.  HAY5855-1,  paper. 

The  Systems  Analyst:  How  to  Design 
Computer-Based  Systems 
By  Jerry  T.  Atwood.  225  pages,  $10.95 

This  text  is  all  about  the  systems  analyst  — 
who  he  is,  what  he  does,  and  how  he  does  it. 
From  the  first  decision  whether  or  not  to  use  a 
computer  for  a  specific  problem,  to  actually  in- 
stalling a  completed  system,  the  book  contains 
all  the  latest  principles  and  techniques  that 
comprise  the  fieldofsystemsanalysis.lt  shows 
how  to  formally  plan  a  system. ..write  flow- 
charts...specify  output.. .create,  collect,  and 
control  input. ..and  effectively  process  data. 
Order  No.  HA  Y5102-6,  cloth. 

Ui 

Accent  on  BASIC 

By  Donald  D.  Spencer.  104  pages,  $5.95 
The  author  presents  a  carefully  paced  in- 
troduction to  the  study  of  BASIC  programming 
f  orthe  student  who  has  a  minimal  mathematics 
background  to  draw  on.  Programming  prob- 
lems are  related  to  business,  social  sciencesn 
gaming,  and  student  experiences.  Each  step  of 
this  text-workbook  requires  the  student  to  test 
his/her  knowledge  by  solving  problems  and 
coding  solutions.  The  answers  to  the  problems 
are  given  in  the  back  of  the  book,  so  that  the 
student  can  gauge  his/her  understanding. 
Order  No.  CAM003-X,  paper. 

<^^M  Problems  for  Computer  Solution 

By  Donald  D.  Spencer.  125  pages,  $6.95 

The  purpose  of  this  book  is  to  bring  together  in 
one  place  awideselectionof  problems  suitable 
for  computer  solution.  The  821  problems  pre- 
sented in  this  book  are  arranged  by  topic.  Prob- 
lems have  been  included  from  most  mathe- 
matical disciplines  (algebra,  geometry,  trigo- 
nometry, advanced  mathematics,  probability, 
statistics,  number  theory),  science,  chemistry, 
physics,  business,  biology,  and  game  playing. 
Order  No.  CAM019-6,  paper. 


Build  Your  Own  Working  Robot 
By  David  L.  Heiserman  234  pages, 
$5.95 

Here  are  complete  instructions,  plans,  sche- 
matics, logic  circuits,  and  wiring  diagrams  for 
building  Buster,  the  most  lovable  (and 
mischievous)  mechanical  pet  in  the  world! 
He'll  serve  you  coffee  or  bring  you  the  morning 
papers.  He'll  forage  for  his  own  "food"  and 
scream  when  he  can't  find  it.  His  "curiosity" 
will  get  him  into  one  plight  after  another,  but 
Buster  has  the  capacity  to  get  himself  out  of 
trouble  just  as  easily  as  he  got  into  it! 
Order  No.  TB841,  paper. 

ft 

\M    Microprocessor  Programming  for 

Computer  Hobbyists 
By  Neil  Graham.  382  pages,  $8.95 

If  you're  a  "personal  computer"  enthusiast  - 
or  if  you're  professionally  involved  with  com- 
puters in  any  way  —  you'll  find  this  state-of- 
the-art  volume  to  be  one  of  the  most  important 
investments  you'll  make!  It  begins  where  the 
computer  manufacturer's  manuals  and  in- 
troductory programming  texts  leave  off,  and 
contains  adequate  detail  to  satisfy  a  working 
professional  programmer.  The  text  is  written 
so  simply,  and  progresses  in  such  a  direct  and 
logical  manner,  that  any  computer  hobbyist,  no 
matter  how  inexperienced,  can  easily  follow  it. 
Order  No.  TB952,  paper. 

Simplified  Computer  Programming— 
The  Easy  RPG  Way 
By  Kelton  Carson.  240  pages,  $5.95 

This  book  is  intended  for  use  by  anyone  who 
desires  to  learn  about  computer  programming 
in  general,  and  RPG  computer  programming  in 
particular.  Upon  completion  of  the  material 
contained  in  this  book,  the  reader  should  be 
able  to  generate  RPG  programs  with  very  little 
difficulty. 

Order  No.  TB676,  paper. 


<^^m  Beginners  Guide  to  Computer 

Programming 
By  Brice  Ward.  379  pages,  $7.95 

As  any  practitioner  will  tell  you,  computer  pro- 
gramming is  not  extremely  complicated,  at  least 
not  for  those  who  have  enough  initiative  to 
learn  the  basics.  And  if  your  supply  of  "initia- 
tive" is  adequate,  you  can  learn  those  basics 
from  this  book;  in  fact,  if  you  learn  the  material 
contained  herein,  you'll  be  well  on  your  way  to 
becoming  a  full-fledged  programmer. 
Order  No.  TB574,  paper. 


IIn^^V  Beginners  Guide  to 

Computer  Logic 
By  Gerald  F.  Stapleton.  192  pages,  $7.95 

This  book  was  written  for  those  who  want  a 
practical  introduction  to  logic  and  computer 
systems.  The  objective  is  to  present  the  basic 
concepts  of  logic  design  and  demonstrate 
these  concepts  with  construction  plans  for 
various  logic  and  computing  subsystems.  The 
reader  with  little  or  no  background  in  computer 
technology  can  learn  the  fundamentals  and  ap- 
ply them  in  selected  projects. 
Order  No.  TB548,  paper. 

|J  |J      An  Introduction  to  Micro- 
computers: Volume  II, 
Some  Real  Products 
By  Adam  Osborne.  868  pages,  $15.00 

As  the  second  volume  in  a  two-volume  set,  the 
purpose  of  this  book  is  to  describe  some  real 
products  which  implement  the  general  con- 
cepts covered  in  Volume  I.  In  this  book, 
devices  of  the  8080A,  MC6800,  Z80,  and 
MCS6500  microcomputers  are  described  in  ap- 
proximately the  detail  we  believe  to  be 
necessary. 

Order  No.  OSB3001,  paper. 
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TYCHON's  8080  Octal  and 
Hex  Code  Cards 

The  code  cards  are  a  sliderule-like  aid  for  pro- 
gramming and  debugging  8080  software.  Both 
cards  contain  all  the  standard  mnemonics  and 
either  their  corresponding  octal  or  hex  codes. 
The  pocket  size  cardsare6.5  by  3  inches  (16  by 
8  cm)  with  color-coded  instructions  to  provide 
a  neat,  logical  format  for  quick  reference.  The 
back  of  both  cards  is  printed  with  an  ASCII 
code  chart  for  all  128  characters  plus  the 
8080's  status  word  and  register  pair  codes. 


INTERFACE  AGE  Binders  and 
Slip  Cases 

Collecting  magazines  can  bring  headaches  - 
not  to  mention  dust,  ripped  pages  and  mis- 
placed copies.  If  you  use  your  back  issues 
of  INTERFACE  AGE  as  reference  material, 
nothing  is  more  annoying  than  taking  time  to 
find  mislaid  copies.  Data  Dynamics  Tech- 
nology is  now  offering  deluxe  binders  and  slip 
cases  which  will  place  each  back  issue  of 
INTERFACE  AGE  at  your  fingertips.  Each 
binder  and  slip  case  is  constructed  of  a  hand- 
some blue  vinyl  with  INTERFACE  AGE  stamped 
in  gold  foil  on  the  front  cover  and  spine.  These 
rugged  binders  and  slip  cases  can  hold  12 
issues  each  and  will  protect  your  back  issues 
of  INTERFACE  AGE  for  years. 


Getting  Involved  with  Your  Own  Computer:  A 
Guide  for  Beginners 
By  Leslie  Solomon  and  Stanley  Veit 
216  pages,  $595. 
Order  No.  RID004-8,  paper. 
8080  Programming  for  Logic  Design 
By  Adam  Osborne.  263  pages,  $7.50 
Order  No.  OSB4001,  paper. 
Some  Common  BASIC  Programs 
By  Lon  Poole  &  Mary  Borchers 
192  pages,  $7.50 
Order  No.  OSB21002,  paper. 
Modern  Guide  to  Digital  Logic:  Processors, 
Memories  and  Interfaces 
By  United  Technical  Publications 
290  pages,  $6.95 
Order  No.  TB709,  paper. 
Computer  Circuits  and  How  They  Work 
By  Byron  Wells.  191  pages,  $5.95 
Order  No.  TB538,  paper. 
Your  Home  Computer 
By  James  White.  220  pages,  $6.00 
Order  No.  DMX  05-1,  paper. 
Instant  BASIC 

By  Jerald  R.  Brown.  180  pages,  $6.00 

Order  No.  DMX  04-3,  paper. 

The  Story  of  Computers 

By  Donald  D.  Spencer.  64  pages,  $4.95 

Order  No.  CAM001-3,  paper. 

A  Quick  Look  at  BASIC 

By  Donald  D.  Spencer.  64  pages,  $5.95 

Order  No.  CAM015-3,  paper. 

Sixty  Challenging  Problems  with  BASIC  Solutions 
By  Donald  D.  Spender.  80  pages,  $6.95 

Order  No.  CAM002-1,  paper. 
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HARDWARE 


TELEPHONE-ASSOCIATED 


By  Roger  H.  Edelson, 


Your  micro  can  be  converted 
into  a  tireless  telephone  dialer 
for  you.  This  article  tells  you 
how  to  build  this  little  helper. 


Wouldn't  it  be  nice  if  you  could  just  type  the  name  of 
a  friend,  or  an  often-called  supplier,  or  your  home,  on 
your  keyboard  and  immediately  your  computer  would 
dial  that  phone  number?  It  would  also  be  nice  if  the  com- 
puter would  re-dial  if  there  was  a  busy  signal  or  the  line 
did  not  connect.  Such  a  capability  is  possible  with  some 
off-the-shelf  integrated  circuits. 

Motorola's  IC's  the  MC1 4408/1 4409  provide  a  method 
for  taking  a  parallel  binary  or  BCD  input  and  producing  a 
number  of  serial  output  pulses  corresponding  to  the 
value  of  the  input  number.  The  output  pulses  are  com- 
patible with  telephone  dialing  equipment  and  various 
choices  of  dialing  constants  are  available  by  ap- 
propriate selection  of  the  control  inputs. 

Figure  1.  Component  Selection  for  Oscillator/Clock 
Frequency. 
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The  MC1 4408/1 4409  can  also  be  driven  by  the  Motorola 
MC14419  2-of-8  keypad-to-binary  code  converter  to  allow 
also  manual  dialing.  The  MC14408  has  been  conveniently 
partitioned  to  allow  for  the  inclusion  of  additional  RAM 
and  controls  to  provide  storage  of  a  repertoire  of  phone 
numbers.  The  only  difference  between  the  MC14408  and 
the  MC14409  is  the  action  of  the  DRO  (Dial  Rotating  Out- 
put). In  the  MC14408  the  DRO  line  remains  high  during 
the  continuous  outpulsing  of  all  digits,  and  in  the 
MC14409,  the  DRO  line  goes  low  between  each  digit- 
pulse-burst. 

Let's  look  at  the  features  provided  by  the  MC1 4408/9: 


2) 
3) 

4) 


5) 


An  on-chip  oscillator  is  provided:  to  get  a  10  pps 
dialing  rate.  The  frequency  must  be  set  to  16  kHz;  32 
kHz  gives  a  20  pps  rate.  See  Figure  1  for  the  re- 
quired component  selection  to  give  the  desired  out- 
put frequency. 

All  inputs  are  diode-protected  against  overvoltage. 
Memory  is  sufficient  to  store  numbers  up  to  16 
digits  long. 

Memory  storage  by  FIFO  (First-In-First-Out)  register 
of  telephone  digits,  a  single  pin  command  of  Re- 
Dialing  function  of  last  dialed  number. 
A  Hold  Interrupt  Control  to  provide  additional 
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Hardware  Editor 


length  interdigit  delays  when  required  —  such  as  a 
wait  for  intermediate  dial  tones. 

6)  Selectable  dial-pulsing  rate:  10  or  20  pulses  per  sec- 
ond (pps). 

7)  Selectable  interdigit  time  (300  or  800  ms.  when  us- 
ing a  10  pps  rate,  and  150  or  400  ms.  with  a  20  pps 
rate). 

8)  The  make  break  ratio  is  selectable  at  either  61%  or 
67%. 

9)  The  outputs  are  buffered  and  are  compatible  with 
either  a  discrete  transistor  interface  or  TTL  inter- 
faces. The  outputs  will  drive  either  one  Schottky 
TTL  load  or  two  low-power  TTL  loads. 

10)  Low  power  dissipation  —  about  470  ^amp  at  5V. 
(Fosc  =  16  kHz). 


BLOCK  DIAGRAM 
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This  installation  is  not 
power-greedy.  Power  dissipation  is 
about  470  yamp  at  5V. 


PIN  ASSIGNMENT 
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Figure  2.  Block  Diagram  and  Pin  Assignments  of 
the  Binary-To-Phone  Pulse  Converter. 
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Figure  3.  Timing  Diagram  —  Data  and  Strobe  Inputs 
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Figure  4.  Timing  Diagram  —  Call  Request 
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If  power  it  turned  off  after  each  call,  CRQ  must  stay  high  after 
power  is  applied  (for  a  duration  of  tp£>  to  ensure  no  spurious 
outpulsing.  For  this  use  the  redial  function  is  invalid. 


The  block  diagram  and  pin  assignments  of  the  Binary- 
To-Phone  Pulse  Converter  is  shown  in  Figure  2. 

Referring  to  the  block  diagram  let's  take  a  look  at  the 
device  operation.  The  chip  has  a  built-in  oscillator  which 
is  tuned  to  the  desired  frequency  by  an  L-C  pi  network 
applied  between  pins  1  and  2.  This  network  and  the  ap- 
propriate values  is  shown  in  Figure  1.  If  desired,  an  ex- 
ternal clock  source  may  be  connected  to  pin  1,  the 
levels  should  be  TTL  compatible.  Pin  3  is  the  Strobe  In- 
put; a  positive  going  pulse  applied  to  this  pin  indicates 
that  valid  data  are  applied  to  the  Data  Inputs.  The  first 


The  chip  does  not  provide  indication 

of  FIFO-FULL.  The  computer  pro- 
gramming must  handle  this  function. 


strobe  pulse  after  a  call  is  requested  (CRQ  is  low)  will 
clear  the  internal  FIFO  memory  and  enter  the  4-bit 
number  into  the  FIFO.  Successive  strobe  pulses  will 
store  up  to  a  maximum  of  16  digits  in  the  FIFO  which 
will  then  ignore  all  subsequent  digits  until  a  new  call  is 
requested.  The  chip  does  not  provide  an  indication 
when  the  FIFO  is  full,  therefore  the  computer  program- 
ming must  handle  this  function.  The  timing  of  the  strobe 
pulse  to  data  inputs  (DIs)  and  CRQ  input  is  shown  in 
Figures  3  and  4.  The  switching  characteristics  are  given 
in  Table  1.  Some  of  the  times  are  given  as  functions  of 
the  clock  frequency  and  are  therefore  dependent  upon 
the  chosen  outpulsing  rate. 

Pins  4,  5,  6,  and  7  are  the  Data  Input  pins,  D4,  D3,  D2, 
and  D1  respectively.  A  4-bit  binary  coded  digit  entered 
on  these  pins  will  result  in  an  equivalent  number  of  out- 
put pulses.  The  only  exception  is  for  code  0000  (0  in 
decimal)  which  when  entered  will  result  in  the  outpuls- 
ing of  ten  pulses. 


INPUTS 

OUTPUTS 

CRQ 

D4  D3  D2  D1 

ST 

RED 

HOL 

IDT 

MBR 

OPL 

DRO  t 

1 

X    X    X  X 

X 

X 

X 

X 

X 

0 

0 

0 

X    X    X  X 

0 

1 

1 

X 

X 

1  (Steady  State) 

0  (Steady  State) 

0 

X    X    X  X 
nth  Digit 

1 

1 

X 

X 

Number  of  pulses       of  nth 
digit  =  binary  combination  of 
D4,  D3,  D2,  D1.* 

1       During  outpulsing 
0  Otherwise 

0 

X    X    X  X 

0 

i_r 

1 

X 

X 

Digits  of  number  in  memory 
re-sent. 

1       During  outpulsing 
0  Otherwise 

0 

X    X    X  X 

X 

1 

0 

X 

X 

{ After  conclusion  of 
digit  being  outpulsed. 

0   {  After  conclusion  of  digit 
being  outpulsed 

X 

X    X    X  X 

X 

X 

X 

0 
1 

X 

300  mslnterdigit  time/    f      =  16  kHz 
800  mslnterdigit  time  \  UIK 

X 

X    X    X  X 

X 

X 

X 

X 

0 
1 

61%  (=1.6:1)  Make-Break  Ratio 
67%  (=2:1)    Make-Break  Ratio 

X  =  Don't  Care 

With  the  exception  of 

0000  which  will  give  10  pulses, 
t     Refer  to  timing  diagram  Figure  10. 

Figure  6.  Truth  Table 
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Notes: 

(*)1st,  2nd,  3rd,  etc..  denotes  Strobe  pulse  sequence  —  i.e.,  which  digit 
In  the  phone  number  is  being  dialed.  The  number  in  parentheses  de- 
notes the  numerical  value  of  the  digit  being  dialed.  The  examples 
define  the  various  voltage  —  level  and  timing  requirements,  not  a 
complete  phone  number. 
(••)For  the  MC1440B  the  DRO  signal  will  remain  high  provided  digits 
remain  in  the  memory,  or  a  digit  for  continuing  outpulslng  is  strobed 
in  before  the  anticipated  falling  edge  of  the  most  significant  digit  in 
the  memory.  (I.e.,  [200-%  MB]  ms  after  the  most  significant  out- 
pulsing  edge). 

(•••)For  tne  HOL  signal  to  hold  a  next  digit  (e.g.  the  4th,  etc.,)  the  HOL 
falling  edge  must  not  appear  after  [t|Q-%MB  +  100]  ms  the  last 
outpulslng  edge  of  the  previous  digit. 

Figure  5.  Dial  Rotating  Output  for  the  MC14409 
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System  ground  is  tied  to  the  chip  at  pin  8. 

Pin  9  is  the  Hold  function  input.  When  this  line  is 
taken  low  the  chip  will  stop  outpulsing  after  completion 
of  the  present  digit  being  dialed.  This  function  provides 
for  increased  interdigit  times  which  are  necessary  when 
multi-dial-tone  phones  are  being  used;  i.e.  when  it  is 
necessary  to  wait  for  the  outside  line  after  dialing  an  ac- 
cess digit  like  "8"  or  "9"  in  some  systems. 


Discrete  transistor  interfaces 
have  been  used  and  the 
transistor  types  are  not  critical. 


A  very  nice  feature  of  the  chip  is  enabled  when  pin  10 
(Re-Dial)  is  taken  low.  When  this  function  is  enabled,  the 
chip  automatically  outpulses  the  digits  stored  in 
memory  after  the  last  time  a  call  was  requested.  This 
function  can  be  used  over  and  over.  It  would  be  nice  if 
the  computer  could  detect  a  busy  signal  or  a  non-ringing 
condition  and  automatically  select  the  Re-Dial  function. 

Pin  1 1  is  the  chip  output  —  OPL.  Pulses  are  outputted 
from  this  pin  in  bursts  corresponding  to  the  digits  of  the 
telephone  number  being  dialed.  The  duty  cycle  (make-to- 
break  ratio  and  the  interdigit  time  are  selectable  as 
noted  before).  As  pointed  out  earlier  the  output  is  either 
TTL  or  discrete  transistor  compatible. 

The  Dial  Rotating  Output  (DRO,  pin  12)  is  the  only  dif- 
ference between  the  MC14408  and  the  MC14409.  In  the 
MC14408  the  DRO  line  goes  high  at  the  beginning  of  the 
first  digit  pulse  burst  and  remains  high  throughout  the 
entire  dialed  phone  number.  In  the  MC14409  the  DRO 
line  goes  high  at  the  beginning  of  a  pulse  burst  but  falls 
lowat  the  end  of  each  digit  pulse  burst  —  see  the  timing 
diagram  of  Figure  5.  Note  that  when  the  Hold  command 
is  used  DRO  will  go  low  at  the  end  of  the  digit  pulse 
burst  being  outpulsed  when  the  Hold  line  is  activated. 

The  CRQ  (Call  Request)  line  is  used  to  clear  the  FIFO 
memory  and  to  prepare  the  chip  to  either  accept  new 
digits  to  be  dialed,  or  to  re-dial  an  already  stored 
number.  CRQ  must  be  taken  low  to  initiate  a  new  call. 

The  interdigit  timing  is  selectable  as  noted  in  the  list 
of  features;  the  timing  selection  is  done  through  the  IDT 
line,  pin  14.  The  MBR  {MStke-Break-Ratief)  selection  is 
provided  on  pin  15.  When  the  MBR  line  is  high  a  67% 
low,  33%  high  duty  cycle  is  selected,  and  when  this  line 
is  low  the  ratio  is  61%  to  39%.  Figure  6  gives  a  truth 
table  for  jttoe  selection  of  tfie  various  functions  and  tim- 
ing characteristics. 

Pin  16  is  the  connection  for  the  positive  power  supply. 

The  chip  is  very  easy  to  use  being  not  too  critical  of 
timing.  Figure  7  shows  MC14409  connected  to  a  K500 
telephone.  Discrete  transistor  interfaces  have  been 
used  and  the  transistor  types  are  not  critical.  The  circuit 
also  indicates  the  use  of  an  MC14419  to  provide  manual 
dialing.  To  use  this  circuit  with  a  computer  an  output 
port  would  take  the  place  of  the  MC14419  and  the  com- 
puter would  provide  the  strobe  pulse.  There  would  be  no 
need  to  time  the  clock  back  to  the  computer  to  eliminate 
switch  bounce.  If  both  computer  and  manual  dialing 
functions  are  desired  switching  must  be  provided  to 
allow  selection  of  either  the  MC14419  or  the  computer 
output  port. 

A  block  diagram  of  the  MC14419  is  shown  in  Figure  8. 
This  device  functions  as  a  16-keypad  to  binary-coded- 
decimal  encoder.  The  entry  must  be  made  from  a  4  x  4 
matrix  as  the  device  contains  a  2  of  8  encoder  which 
reads  the  keypads.  In  order  to  get  an  output  from  the 
four  data  lines  one,  and  only  one,  row  along  with  one, 
and  only  one,  column  must  be  activated.  Any  other  com- 
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Figure  8.  Block  Diagram  of  the  14419 
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Figure  9.  Truth  Table 


Key" 

Inp 

Utl 

O  utputs 

Row 

Column 

R4  R3  R2  R1 

C4  C3  C2  C1 

D4  D3  D2  D1 

Strobe 

1 

2 
3 
A 

1110 
1110 
1110 
1110 

1110 
110  1 
10  11 
0  111 

0    0    0  1 
0    0  10 
0    0  11 
110  0 

XL 
XL 

XL 
0 

4 
5 
6 
S 

110  1 
110  1 
110  1 
110  1 

1110 
110  1 
10  11 
0  111 

0    10  0 
0    10  1 
0  110 
110  1 

XL 
XL 
XL 

0 

7 
8 
9 

C 

10  11 
10  11 
10  11 
10  11 

1110 
110  1 
10  11 
0  111 

0  111 
10    0  0 
10    0  1 
1110 

XL 
XL 

XL 

0 

0 
# 
D 

0  111 
0  111 
0  111 
0    1     T  1 

1110 
110  1 
10  11 
0  111 

10  10 
0    0    0  0 
10  11 

1111 

0 

XL 

0 
0 

All  Other  Combination! 

0    0    0  0 

0 

•  *See  Figure  4  for  keypad  designation. 
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Figure  10.  Strobe  Generator  Timing  Diagram 
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bination  of  inputs  will  result  in  an  all  zeroes  output 
alone  with  no  strobe  pulse.  A  strobe  pulse  is  only  output 
for  the  ten  decimal  numbers  —  *  and  #  will  produce  cor- 
rect data  outputs  but  no  strobe.  See  the  Truth  Table  in 
Figure  9. 

One  nice  feature  of  the  MC14419  is  the  internal  de- 
bounce  circuitry  that  is  provided.  The  chip  is  arranged 
such  that  the  two  and  column  input  lines  must  remain  in 
a  stable  and  allowable  configuration  for  at  least  80  clock 
pulses  after  activation.  Once  the  contact  bounce  has 
settled  and  80  clock  pulses  have  occurred,  the  chip  will 
produce  one,  and  only  one,  strobe  pulse.  The  timing, 
shown  in  Figure  10,  is  adjusted  such  that  noise  spikes 
and  contact  break  bounce  will  not  cause  the  chip  to  pro- 
duce another  strobe  pulse. 

The  MC14419  provides  internal  pull-up  resistors  for 
the  row  and  column  inputs.  Figure  11  shows  how  the 
chip  may  be  connected  to  either  DPST  Normally  Open, 


or  SPST  Normally  Open  keypad  switches. 

The  MC14419  is  compatible  with  Low  Power  TTL  logic 
and  typically  requires  only  5  fiamp  in  the  standby  mode 
with  a  5V  supply. 

These  two  chips,  the  MC14409/08  and  the  MC14419 
combined  with  a  Quad  2-to-1  line  data  multiplexer  will 
provide  an  easy  way  to  mechanize  a  computer-controlled 
dialing  function  with  a  manual  alternate.  Programming 
will  have  to  be  provided  to  insure  that  the  number  of 
digits  (16)  is  not  exceeded  and  that  the  time  between  the 
outputting  of  successive  digits  by  the  computer  is  not 
faster  than  the  chip  can  handle.  Also  some  form  of  tone 
detection,  probably  a  phase-locked  loop,  will  be 
necessary  to  detect  a  busy  signal  or  a  multi-level 
dialtone  when  outside  line  access  codes  are  used.  The 
chips  themselves  are  inexpensive;  approximately  $7.00 
for  the  plastic  and  $9.00  for  the  ceramic  version  in 
100-up  quantities. 


Figure  11.  Typical  Keypad  Interface  Application 
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More  Than  Just  Hardware. 


When  you  put  the  MSI  6800  Computer 
System  together  with  our  FD-8  Floppy  Disk 
Memory,  you  have  the  best  6800  hardware 
package  available  today. 

But  to  make  a  computer  system  work, 
you  need  more  than  just  powerful  hardware, 
you  need  powerful  software  . . .  and  MSI  has 
what  you  need. 

MSI  Disk  Extended  BASIC  Available  in 
Both  Compiler  and  Interpreter  Versions 

The  new  Software  Dynamics  BASIC 
Compiler  is  now  available  from  MSI  in  an  FD-8 
Disk  Version.  The  Compiler,  with  random  and 
sequential  disk  data  files,  runs  50  times  faster 
than  the  interpreter  version  making  it  ideal  for 
business  applications. 

The  Excellent  TSC  Editor  In  An  FD-8 
Disk  Version 

TSC's  new  text  editing  system  is  clearly 
the  most  powerful  editor  available  for  any 
microcomputer  system.  The  FD-8  disk  version 
allows  you  to  edit  and  assemble  long  source 
files  from  disk  and  to  place  object  code  on  disk 


files  from, 
as  well. 


MSI  Reverse  Assembler 

Our  Reverse  Assembler  for  the  FD-8  allows 
disassembly  of  object  code  programs,  complete 
with  creation  of  symbol  tables,  labels,  and  equate 
statements.  The  source  code  is  placed  on  disk 
where  it  can  be  edited  and  reassembled. 

Interpretive  Debugger 

An  Interpretive  Debugger  is  now  available 
for  MSI  and  SWTP  6800  systems.  IDB  is  the 
most  complete  debugging  package  ever  released 
for  6800  systems. 

Hardware  and  software  .  .  .  MSI  offers  a 
complete  computer  system  for  the  hobbyist, 
professional,  and  businessman.  Send  for  our 
new  1978  Catalog  and  get  all  the  details  about 
these  and  many  other  fine  MSI  products. 

'WUcUvett  Scientific 

220  West  Cedar 
Olathe,  Kansas  66061 
(913)  764-3273 

TWX  910  749  6403  (MSI  OLAT) 
TELEX  42525  (MSI  A  OLAT) 
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INTERFACE  DESIGN  WITH 


by  Alex  Goldberger 

Signetics,  Sunnyvale,  California 


Interfacing  a  microprocessor  to  peripheral  devices  is 
an  important  part  of  a  total  microcomputer  system 
design!  The  characteristics  of  the  interface  depend  to  a 
large  extent  on  total  system  requirements  and  other  fac- 
tors such  as  CPU  loading  and  data  speed.  The  use  of  in- 
terrupts and/or  DMA  structures  also  have  an  impact  on 
the  system  input/output  structure.  The  design  of  an  I/O 
interface  is  not  limited  to  hardware,  and  hardware/soft- 
ware trade-offs  must  be  considered. 

This  article  examines  the  use  of  the  2650's  set  of  I/O 
instructions  and  the  interface  between  the  2650  and  I/O 
ports.  Interrupt  and  DMA-controlled  I/O  are  not  discuss- 
ed. A  number  of  application  examples  for  both  serial 
and  parallel  I/O  are  given.  Several  types  of  input,  output, 
and  bidirectional  interface  devices  are  also  examined. 

BASIC  I/O  STRUCTURE 

The  2650  is  equipped  with  input  and  output  facilities 
which  can  perform  both  single  bit  input/output  and  8-bit 
parallel  input/output. 

The  single  bit  input  and  output,  called  Sense  (pin  1) 
and  Flag  (pin  40),  are  associated  with  the  Program 
Status  Word  Upper  (PSWU).  The  Flag  output  always 
reflects  the  value  of  bit  6  of  the  PSWU,  while  bit  7  of  the 
PSWU  always  reflects  the  value  of  the  Sense  input 
signal.  The  Sense  and  Flag  signals  can  be  monitored 
and  controlled  with  the  PSW  instructions. 

Parallel  I/O  can  be  accomplished  using  the  extended 
or  non-extended  read  and  write  instructions.  The  ex- 
tended and  non-extended  types  are  distinguished  by  the 
state  of  the  E/NE  output  of  the  microprocessor. 

The  non-extended  I/O  instructions  are  single-byte  in- 
structions which  accomplish  a  1-byte  data  transfer  into 
or  out  of  the  2650.  They  also  control  the  state  of  the  D/C 
output,  which  can  be  used  as  a  1-bit  device  address  in 
small  systems. 

The  extended  I/O  Instructions  are  2-byte  instructions. 
When  executing  extended  I/O  instructions,  the  second 
byte  of  the  instruction  is  output  on  the  lower  8  bits  of 
the  address  bus  (ADRO-ADR7).  This  information  is  nor- 
mally used  as  an  I/O  device  address  to  select  1  of  up  to 
256  input  or  output  devices,  but  may  also  be  used  to  out- 
put control  or  status  signals. 


Parallel  I/O  operations  may  use  any  CPU  register  as 
the  data  source  or  destination.  This  offers  significant 
flexibility  in  writing  I/O  software,  because  there  is  not  a 
single  accumulator  register  to  create  a  "bottle-neck"  in 
the  data  flow.  The  functional  block  diagram  in  Figure  1 
illustrates  the  various  I/O  facilities. 


I/O  AS  PART  OF  THE  MEMORY  ADDRESS  SPACE 

The  2650  user  may  choose  to  transfer  data  into  or  out 
of  the  processor  using  the  memory  control  signals.  The 
advantage  of  this  technique  is  that  the  data  can  be  read 
or  written  by  the  program  with  memory  load  and  store  in- 
structions, and  data  may  be  directly  operated  upon  with 
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logical  and  arithmetic  instructions.  The  memory  refer- 
encing instructions  can  take  advantage  of  the  flexible  ad- 
dressing modes  provided  by  the  system,  such  as  index- 
ing and  indirect  addressing.  A  possible  disadvantage  of 
this  method  is  that  it  may  be  necessary  to  decode  more 

address  lines  to  determine  the  device  address  than  with 
the  other  I/O  facilities. 

To  make  use  of  this  technique,  the  designer  must 
assign  memory  addresses  to  I/O  devices  and  design  the 
device  interfaces  to  respond  to  the  same  signals  as 
memory. 

I/O  INTERFACE  SIGNALS 

Table  1  summarizes  the  state  of  the  2650  I/O  interface 
signals  for  the  various  methods  of  I/O  which  are  available. 

SENSE  INPUT  AND  FLAG  OUTPUT 

One  of  the  I/O  capabilities  of  the  2650  is  provided  by 
the  sense  input  and  flag  output.  The  sense  and  flag  pins 
may  be  used  for  single-bit  input  or  output  of  status  or 
control  information.  They  can  also  be  used  to  imple- 
ment a  serial  data  communications  channel.  Two  ex- 
amples of  this  application  are  give  below. 

ASYNCHRONOUSSERIALCOMMUNICATIONS  PORT:  In  applica- 
tions where  a  serial  type  of  terminal  (like  a  teletype- 
writer) must  be  connected  to  the  microcomputer  sys- 
tems, the  sense  pin  and  flag  pin  can  be  used  to  interface 
with  the  terminal.  The  basic  character  format  for  asyn- 
chronous serial  I/O  is  shown  in  Figure  2. 


BASIC  CHARACTER  FORMAT  FOR  ASYNCHRONOUS  I/O 
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Baud  rate  (bits  per  second):  110,  150,  300,  600, 
1200,  1300,  4800,  and  9600  baud. 

Number  of  bits  per  character:  5,  6,  7,  or  8  bits. 

Parity  mode:  even,  odd,  and  no  parity. 

Number  of  stop  bits:  1  or  2. 
The  control  of  the  sense  and  flag  pins  for  asyn- 
chronous serial  I/O,  with  the  appropriate  parameters  and 
baud  rate,  can  be  done  completely  with  software.  The 
hardware  involved  is  limited  to  a  simple  line  driver  and 
receiver  circuit  which  may  be  either  and  RS-232  inter- 
face or  a  20mA  current  loop  interface.  The  interface 
hardware  is  shown  in  Figure  3. 
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The  software  necessary  to  accomplish  the  serial  I/O 
for  a  full-duplex  line  can  be  divided  into  3  parts:  1)  The 
start  bit  detection  and  verification.  After  each  start  bit 
detection,  the  start-bit  level  is  verified  for  a  low  level  at 
time  intervals  of  1/6  of  1-bit  time.  This  prevents  false 
start-bit  recognition  caused  by  line  noise.  2)  The  sampl- 
ing of  the  data  bits  at  the  mid-bit  time,  echoing  the  data 
bit  to  the  flag  output,  and  loading  the  data  bit  into  a  CPU 
register.  3)  The  input,  echo  and  check  of  parity  bit  and 
stop  bits. 

A  timing  diagram  showing  the  start  bit  sampling  and 
the  bit  echo  appears  in  Figure  4. 
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TYPE  OF 
I/O  OPERATION 

OPREO 

M/IO 

R/W 

ADRO-ADR7 

ADR13 
(E/NE) 

ADR14 

(D/C) 

Sense  (Input) 

X 

X 

X 

X 

X 

X 

Flag  (Output) 

X 

X 

X 

X 

X 

X 

Extended  Read 

H 

L 

L 

Second  Byte 

H 

X 

of 

Extended  Write 

H 

L 

H 

Instruction 

H 

X 

Non-Extended  Read  C 

H 

L 

L 

X 

L 

L 

Non-Extended  Read  D 

H 

L 

L 

X 

L 

H 

Non-Extended  Write  C 

H 

L 

H 

X 

L 

L 

Non-Extended  Write  D 

H 

L 

H 

X 

L 

H 

Memory  I/O  Read 

H 

H 

L 

ADR0-ADR7 

ADR13 

ADR14 

Memory  I/O  Write 

H 

H 

H 

ADR0-ADR7 

ADR13 

ADR14 

X  =  Don't  Care 


Table  1.  I/O  Interface  Signal  State 


BAUD 
RATE 

SAMPLE 
DELAY 
NUMBER  AT 
1.25MHz 

BIT  DELAY 
NUMBER AT 
1.25MHz 

NUMBER  OF 
BDRR.R0 
INSTRUCTIONS  AT 
1.25MHz 

NUMBER  OF 
BDRR.R0 
INSTRUCTIONS  AT 
1MHz 

110 

DO 

E5 

5 

4 

300 

4A 

C5 

2 

2 

600 

24 

DE 

I 

1 

1200 

11 

6A 

1 

1 

2<100 

07 

30 

1 

1 

Table  II 


BUS 

A 

RBA 

CLK 

BUS  A 

X 

0 

1 

WRITE  (A-*Hatch) 

0 

1 

X 

REAO  (latch  *A) 

1 

1 

X 

Hl-Z  (T 

i-state) 

BUS  B 

Rbb 

WBA 

ME 

BUS  B 

X 

X 

X 

4  x 

1 

Hl-Z 

1 

0 

X 

X 

0 

Hl-Z 

X 

1 

0 

X 

0 

Hl-Z 

0 

0 

X 

X 

0 

READ  (latch-^B) 

X 

1 

1 

0 

WRITE  (BHatch) 

Table  III.  8T31  Control  Functions 


Three  examples  of  the  serial  I/O  routine  with  different 
speed  and  parameters  are  presented  in  Figures  5 
through  9.  The  bit  and  sample  delay  number  (hexa- 
decimal) in  the  definition  listing  (Figure  6)  are  for  a  CPU 
clock  frequency  of  1MHz.  The  hexadecimal  delay  num- 
bers for  a  frequency  of  1.25MHz  are  given  in  Table  11. 
This  table  also  lists  the  number  of  BDRR,RO  instruc- 
tions that  are  necessary  in  the  "bit  delay  and  echo 
subroutine"  to  count  cycles  for  the  appropriate  baud 
rate. 

The  serial  I/O  routine  uses  four  CPU  registers  (1  band 
and  RO)  and  affects  seven  of  the  Program  Status  Word 
bits;  namely,  Sense,  Flag,  Overflow,  Carry  Interdigit 
Carry,  and  the  two  Condition  Code  Bits.  The  program 
also  uses  one  level  of  the  return  address  stack. 

A  parity  error  will  set  the  Overflow  bit,  and  a  framing 
error  (wrong  stop  bit  level)  will  set  the  Interdigit  Carry 
bit.  At  the  end  of  the  routine,  the  input  character  is 
stored  in  register  R2. 

data  spring  output:  A  typical  application  for  the  flag 
output  is  a  data  string  output.  The  advantage  for  this 
output  method  is  that  it  can  provide  a  large  number  of 
output  bits  with  little  address  or  control  logic  decoding. 
For  example,  this  method  can  be  used  to  output  data  for 
an  array  of  numeric  displays,  single  bit  indicators,  or 
column  drivers  of  a  parallel  numeric  printer.  An  example 
of  the  hardware  required  to  implement  this  type  of  out- 
put channel  is  given  in  Figure  10. 

Here,  the  Address  14  output  is  used  as  a  data  strobe 
signal.  However,  the  data  strobe  signal  could  also  be 
built  up  by  decoding  more  address  bits  so  that  the 
system  memory  size  would  not  be  limited  to  16K  bytes 
as  in  this  example. 

A  listing  of  the  program  required  is  given  in  Figure  14. 
The  data  is  assumed  to  be  located  in  the  system's  RAM 
as  illustrated  in  Figure  11. 

The  least-significant  bit  of  the  least-significant  byte 
will  be  output  first.  The  table  length  (TLEN)  and  the 
number  of  bits  per  byte  (BPW)  can  be  adapted  as 
necessary  by  software  modifications.  The  data  strobe 
pulse  on  output  ADR14  is  generated  by  doing  the  dum- 
my instruction  STRA,  RO  to  address  H'4000\ 

PARALLEL  INPUT/OUTPUT 

The  2650  instruction  set  contains  the  following  six  in- 
put/output instructions: 


NO.  BYTES 

WRTC,  RX 

Write  Control 

1 

REDC,  RX 

Read  Control 

1 

WRTD,  RX 

Write  Data 

1 

REDD,  RX 

Read  Data 

1 

WRTE,  RX  DEVA 

Write  Extended 

2 

REDE,  RX  DEVA 

Read  Extended 

2 

The  control  signals  generated  by  each  I/O  instruction  sim- 
plify the  interface  circuitry  required  to  generate  I/O  selec- 
tion and  timing  signals.  A  low-cost  control  signal  inter- 
face with  related  timing  is  shown  in  Figures  15  and  16. 

When  using  standard  TTL  and  8T  series  I/O  ports,  the 
I/O  operations  can  be  done  without  slowing  down  the  sys- 
tem. In  this  case  the  OPACK  input  could  be  controlled 
directly  for  all  I/O  operations. 

non-extended  I/O:  The  single-byte  I/O  instructions  of 
the  2650  are  referred  to  as  non-extended  I/O.  In  small 
systems  with  only  two  8-bit  input  ports  and  two  8-bit 
output  ports,  this  I/O  facility  requires  a  minimum  of 
hardware  interfacing  between  the  CPU  and  I/O  ports. 
The  signals  WRTC,  WRTD,  REDC,  and  REDD  generated 
by  the  control  logic  decoder  in  Figure  15  can  be  used 
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FLOWCHART  OF  THE  SERIAL  I/O  ROUTINE 
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directly  as  output  port  clock  pulses  and  input  port 
enable  signals,  respectively. 

SEQUENTIAL  I/O  WITH  NON-EXTENDED  I/O  INSTRUCTIONS:  In 

systems  where  a  larger  number  of  devices  musi  be  ser- 
viced in  sequence,  the  use  of  a  simple  8-bit  output  port 
can  offer  considerable.. savings  in  software.  Normally 
the  devices  could  be  serviced  with  extended  I/O  instruc- 
tions. However,  since  the  device  address  is  the  second 
byte  in  this  type  of  instruction,  a  series  of  data  fetch  and 
I/O  instructions  would  be  required  to  service  the  devices 
in  sequence. 

With  an  8-bit  output  port  functioning  as  a  device  ad- 
dress register,  the  device  address  can  be  modified 
under  software  control.  In  this  way,  a  simple  program 
loop  can  serve  up  to  eight  I/O  ports  by  rotating  a  single 
'1'  through  a  CPU  register  that  is  output  as  a  device  ad- 
dress. This  I/O  addressing  technique  may  also  be  used 
advantageously  in  systems  where  I/O  operation  re- 
quests are  detected  by  software  polling.  A  functional 
block  diagram  of  this  technique  is  shown  in  Figure  17. 

extended  I/O:  There  are  two  extended  I/O  instructions 
in  the  2650  instruction  set.  In  these  2-byte  instructions, 
the  first  byte  specifies  the  operation  code  and  the  data 
source  or  destination  register  in  the  CPU.  The  second 
byte  provides  an  8-bit  device  address  code  that  is  output 
on  the  eight  least-significant  bits  of  the  address  bus, 
ADRO  through  ADR7. 


SERIAL  I/O  ASSEMBLY  LISTING  — EXAMPLE  1 

110  Baud,  7  Data  Bits,  Even  Parity  and  1  Stop  Bit 

LIf£  ADOR  OBJECT 

E  SOt** 

6873 

8674 

•  EXftftE  1   FULL  DUPLEX  <&|T  BY  BIT  ECHO),  118  BHD. 

6675 

♦  7  DATA  BITS.  EVEN  PARITV  AND  1  STOP  BIT 

6676 

• 

8677  8866 

ORG  H'8568' 

8678  8586  7648 

STRT  Pf-SU  F 

SET  FLAG  TO  SWITCH  OFF  TIC  LINE 

8879  0582  7525 

CPSL  0VP*C+IDC 

8888  6584  12 

TEST  SPSU 

WAIT  FOR  START  BIT 

8881  8585  1A7D 

BCTR, N  TEST 

8882  8587  8682 

LOOI.H  H'83' 

SET  R2  TO  MOWER  OF  SfffUS 

888  8589  85*5 

SAtf>  L0OI.R1  S061 

SET  Rl  TO  SffftE  DELAY 

8884  8588  F97E 

B0RR,R1  f 

8885  8580  12 

SPSU 

TEST  FOR  START  BIT  VALIDITY 

8886  858E  1874 

BCTR,  N  TEST 

IF  NOT  VA1.I0.  GO  BAC*  TO  TEST 

8887  8518  FAT? 

60RR,  R2  Sttf 

8888  8512  8786 

LM.I.P3  EP 

SET  R3  TO  EVEN  PARITV  NODE 

8889  8514  8687 

LOW,  R2  087 

SET  R2  TO  NUKR  OF  DATA  BITS 

8898  8516  7448 

CPSU  F 

GENERATE  START  BIT 

8891  8518  51 

BITS  RRR.Ri 

8892  8519  3812 

BSTR, UN  BM.V 

GO  TO  DELAY  AND  ECHO  ROUTINE 

8893  8516  FftTB 

60RR.R2  BITS 

TEST  FOR  NUMBER  OF  OATA  BITS 

8694  851D  81 

L002  Rl 

8895  851E  U 

STR2  R2 

LOAO  R2  HITH  CHARACTER 

88%  851F  388C 

PARI  BSTR, UN  BOLV 

8897  8521  9882 

6CFR,  N  STOP 

8898  8522  7764 

PPSL  OVF 

IF  WRONG  PARITV,  SET  OVF 

8899  8525  8788 

STOP  L00LR3  8 

CLEAR-  R3 

8188  8527  3B84 

BSTR, UN  BOLV 

8181  8529  16 

EXU  RETCN 

TEST  STOP'  BIT  LEVEL 

8182  852ft  7728 

FPSt  IOC 

IF  WRONG,  SET  U  BIT 

8183  8T.2C  'J 

EXI2  RETC, UN 

6184 

8185 

8186 

•  BIT  DELAY  AM)  ECHO  SUBROUTINE 

8187 

8188  852f  84E8 

BOLV  LKM.R6  6R81 

SET  R8  TO  BIT  [*LHY  NUKR 

8189  652f  FG7E 

bwr.m  t 

8118  8531  F87E 

60RR.R6  f 

8111  8532  F67E 

BOW,  R8  1 

8112  8535  FS7E 

60RR.R8  t 

8113  8527  12 

SPSU 

TEST  DATA6IT  LEVEL 

8114  8538  1A64 

BCTR,  N  ONE 

8115  8538  7448 

CPSU  F 

IF  LOW,  ECHO  *  ZERO 

8116  853C  1884 

BCTR. UN  BIT1 

8117  853E  7648 

ONE   PPSU  F 

IF  HIGH,  ECHO  k  Cf€ 

8118  6548  6548 

lGRI.fi  BP7 

INSERT  OATABIT  INTO  Rl 

8119  8542  23 

6IT1  E0R2  Pi 

6128  8543  C3 

STR2  R3 

Oft  PARITV  CHECK 

8121  8544  17 

R£TC,  UN 

8122 

6123  8888 

END  8 

TOTAL  RSSEWLV  ERRORS  =  8888 

Figure  7 
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The  control  signal  decoding  diagram  (Figure  15)  can 
be  simplified  tor  systems  using  only  extended  f/O,  as 
shown  in  Figure  18.  The  timing  diagram  of  Figure  16 
also  applies  to  this  decoding  technique. 

device  address  decoding  schemes:  For  extended  I/O  it 
is  necessary  to  decode  the  address  lines  ADRO  through 
ADR7  in  order  to  generate  appropriate  port  selection 
signals.  The  choice  of  an  address  decoding  scheme 
depends  on  factors  such  as  total  I/O  requirements,  the 
type  of  I/O  ports  used,  and  the  total  system  configura- 
tion. 

In  principle,  there  are  two  basic  methods  of  device  ad- 
dress decoding.  One  method  is  the  use  of  hardwired 
logic  in  which  the  device  address  is  fixed;  the  other  is  a 
hardware  programmable  method  in  which  the  device 
addresses  are  individually  set  with  jumpers  or  switches. 
Some  examples  of  these  methods  are  given  in  Figures 
19  and  20. 

In  many  applications  a  combination  of  these  two 
methods  is  used.  In  addition,  the  control  logic  can  be 
implemented  as  an  integral  part  of  the  device  address 
decoding.  An  example  is  shown  in  Figure  21. 

memory  mapped  I/O:  In  memory  mapped  I/O,  the  I/O 
devices  are  treated  as  memory  locations.  An  advantage 
of  this  technique  is  that  all  memory  referencing  instruc- 
tion types  (store,  load,  arithmetic,  logical,  etc.)  can  be 
used  directly  for  I/O  data.  Device  address  decoding  is 


EXAMPLE  2 

600  Baud,  7  Data  Bits,  Odd  Parity  and  2  Stop  Bits 


LINE  ADOR  OBJECT 

E  SOURCE 

8873 
8874 

•  EXFfftE  2   FULL  DUPLEX  (BIT  BY  BIT  ECHO;,  688  BAUD, 

8875 

•  7  DATA  BITS,  000  PARITY  AND  2  STOP  6ITS 

887$ 

* 

8877  8888 

ORG       H  6588' 

AA7A  A5Afl  ?fM 
wiu  ik^to  itrn) 

STRT  FPSU  F 

SET  FLAG  TO  SNITCH  OFF  THE  LINE 

vnH  0382  o25 

CF-SL  0VF*ult<C 

6888  8584  12 

TEST  SPSU 

WAIT  Ft*  START  BIT 

8881  8585  1A7D 

6CTR,N  TEST 

8882  8587  8683 

L0DI.R2  H'63' 

SET  R2  TO  NLH5ER  CP  SAffUS 

8883  8589  851C 

SAtf  L001.R1  SD66 

SET  Rl  TO  SAtflE  DELAY 

8884  8588  F97E 

BDtK.Rl  S 

8885  8580  12 

SFSU 

TEST  FOR  START  BIT  VALIDITV 

8886  858E  1874 

BCTR, N  TEST 

IF  NOT  VALID.  60  BFO  TO  TEST 

8887  8518  FA77 

6CRR.R2  SAff 

8888  6512  8788 

L0OI.R2  OP 

SET  R3  TO  000  PARITV  MODE 

8889  8514  8687 

LI0LR2  D67 

SET  R2  TO  NL»*EF  CP  OATA  6 ITS 

8898  8516  7448 

CfSU  F 

GENERATE  START  6IT 

8891  8518  51 

BITS  RRf.Rl 

8892  8519  3618 

E^TR,  UN  BOLV 

GO  TO  DELAY  AND  ECHi  ROUTIf€ 

8893  8516  FB7B 

60RR, R2  BITS 

TEST  FOR'  NU>ttR  OF  LrtTii  BITS 

8894  8511  81 

L002  Rl 

8895  851E  C2 

strz  n 

LOAD  R2  HITH  CHARACTER 

8896  851F  3814 

PARI  BSTR,  UN  BOLV 

8897  8521  9882 

BCfP.N  ST01 

8898  8523  7764 

PPSL  OVF 

IF  WRONG  FARITV,  SET  OVF 

8899  8525  8788 

ST01  L00I.R3  6 

CLEAR  R3 

8188  8527  3861 

BSTR, UN  BOLV 

8181  8529  1882 

BCTR.N  ST02 

TEST  STCP  BIT  LEVEL 

8182  8526  7728 

PPSL  IDC 

IF  WRONG,  SET  IDC  BIT 

8183  8520  8788 

ST02  L0O1-  R3  6 

CLEAR'  R2 

8184  852F  3884 

BSTR, UN  BOLV 

8185  8531  16 

EXI1  RfTC.N 

TEST  STOP  BIT  2  LEVEL 

8186  8532  7728 

PPSL  IOC 

IF  WRONG,  SET  IDC  BIT 

8187  8534  17 
8188 

EM2  RETCUN 

8189 

8118 

•  BIT  DELAY  RNi  ECHO  SUBROUTINE 

8111 

• 

8112  8535  8468 

BOLV  LOOI,  R8  6R86 

SET  R8  TO  6IT  DELAY  NLICER 

8113  8537  F87E 

&0RR.R8  i 

8114  8539  12 

SPSU 

TEST  DATA  BIT  LEVEL 

8115  8538  1884 

BCTR.N  ONE 

8116  853C  7448 

CPSU  F 

IF  LOW,  ECHO  A  JIRG 

8117  853E  1B84 

BCTR,  UN  BITi 

8118  8548  7648 

ONE   PPSU  F 

IF  HIGH,  ECHO  A  ONE 

8119  8542  6548 

IGRI.W  BP7 

INSERT  DATA  BIT  INTO  Rl 

8128  8544  23 

BITI  E0R2  R3 

8121  8545  C3 

STR2  r: 

DO  PARITV  CHECK 

8122  8546  17 

RETCUN 

8123 

4 

8124  8888 

END  8 

Figure  8 

TOTAL  RSSEWLV  ERRORS  =  8888 
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not  necessarily  more  complex  than  for  normal  extended 
I/O,  since  all  I/O  addresses  could  be  located  in  a  specific 
address  block.  Of  course,  this  technique  can  only  be  used 
in  systems  which  do  not  use  the  full  memory  address 
space  for  programs.  A  diagram  of  the  I/O  control  logic, 
using  the  ADR14  output  to  discriminate  between 
memory  and  I/O  operations,  is  given  in  Figure  22.  The 
device  address  decoding  methods  described  earlier  can 
also  be  applied  to  memory  mapped  I/O. 

SINGLE  POINT  CONTROL 

In  many  applications,  the  capability  to  set,  clear,  or 
test  a  single  output  point  selected  from  a  large  number 
of  output  points  is  required.  Designs  of  this  type  can  be 
implemented  using  the  2650  I/O  instructions.  When  used 
as  described  below,  the  WRTE,  WRTC,  and  WRTD  in- 
structions become  "set/clear  single-bit"  instructions, 
while  the  REDE  instruction  becomes  a  "test  single-bit" 
instruction. 

single  bit  output-direct  address:  The  write  extended 
instruction  can  be  used  to  select  and  set  or  clear  a 
single  output  bit.  The  two  bytes  of  the  instruction  can 
be  interpreted  as  follows: 

BYTE  0 


INTERFACE  DIAGRAM  FOR  DATA  STRING  OUTPUT 


FLAG 

MIS 

2650 

1 

1 

0 

1 

0 

1 

X 

X 

BYTE  1 

S/C 

Ae 

As 

A* 

A3 

Az 

At 

Ao 

EXAMPLE  3 

2400  Baud,  8  Data  Bits,  No  Parity  and  1  Stop  Bit 


LINE  AM*  OBJECT 

E  S0UKE 

ee?3 

ee?4 

•  EXHhPLE  I   FULL  WJFLEX  'BIT  BY  BIT  ECHO;,  2486  BKX. 

6875 

•  8  WhTR  BITS,  NO  F-ftRITV  ANO  1  STOP  BIT 

6876 

687 1  6(^6 

0RO       H  0580' 

6078  0M6  7646 

STRT  F^SU  F 

SET  FLAG  TO  SUITCW  OFF  THE  LINE 

6879  751-5 

CF"SL  0VF*>10C 

eeee  6584  12 

TEST  SF-SU 

MA1T  FOR  START  BIT 

8681  8565  lft?0 

BCTR,  N  TEST 

8682  8587  6683 

LObU-2  H  63 

SET  R2  TO  NUfKR  Of  Sff9l£i 

0883  8589  8585 

SAMP  L00UR1  SD24 

SET  Rl  TO  SAffiE  tfLAY 

0884  0586  F97E 

B0RR,R1  $ 

0685  0580  12 

SPSU 

TEST  FOR  START  BIT  VALIDITY 

808b  858E  1R74 

&TR.N  TEST 

IF  NOT  VALID.  GO  BACK  TO  TEST 

6087  0518  FA77 

60RR.R2  Sf#f' 

0888  0512  0688 

mite  D68 

SET  R2  TO  NUMBER  OF  DMA  BITS 

0889  8514  7448 

CPSU  F 

GENERATE  START  BIT 

0898  8516  51 

BITS  RRR,  Rl 

6091  8517  388C 

BSTFMJN  BDLV 

GO  TO  E*LftV  AND  ECHO  ROUTINE 

6092  0519  FA76 

B0RR.R2  BITS 

TEST  FOR  NUMBER  Of  DATA  BITS 

6093  051B  01 

LODZ  Rl 

6094  051C  C2 

STRZ  R2 

L0*D  R2  WITH  CHARACTER 

0095  651D  6700 

ST0F-  tOW.  10  0 

CLEAR  R3 

6896  651F  3884 

BSTR,  UN  BOLV 

6897  8521  16 

EXI1  RfTCN 

TEST  STOP  BIT  LEVEL 

8098  0522  7726 

FfSL  IDC 

IF  WttJNCL  SET  IDC  BIT 

0099  0524  17 

EXI2  RETC.UN 

8106 

4 

0161 

t******************************************************* 

0102 

•  BIT  DELAY  AND  ECHO  SUBROUTIfC 

0102 

t 

0184  8525  0425 

BDLV  LCOLR8  6R24 

SET  R0  TO  BIT  DELAY  NU*£R 

0105  8527  F87E 

8DRR.R0  $ 

8186  8529  12 

SFSU 

TEST  t/ATA  BIT  LEVEL 

8187  0528  lfi84 

BCTR,  N  C*€ 

0108  052C  7448 

CfSU  F 

IF  LOW   ECHO  A  ZIRO 

0169  052£  1884 

BCTR, UN  BIT1 

0110  0538  7640 

ONE   FfSlj  F 

IF  HIGIl  ECHO  A  ONE 

0111  0532  6588 

iori.ri  m 

INSERT  DATA  BIT  INTO  Rl 

0112  0534  C3 

SIT1  STRZ  R3 

0113  0535  17 

RETC.UN 

0114 

* 

0115  0800 

END  8 

Figure  9 

TOTAL  RSSOCLV  ERRCKS  =  0000 

mm 


Figure  10. 


DATA  ORGANIZATION  FOR  DATA  STRING  OUTPUT 

RAMMEMORY 


TABLE  ♦ 
LENGTH 


MOST     SIGNIFICANT  BYTE 


LEAST     SIGNIFICANI  BvTE 


Figure  11. 


TIMING  DIAGRAM  OF  DATA  STRING  OUTPUT  ROUTINE 


TIMES  GIVEN  FOR  A  CLOCK  FREQUENCY  OF 


Figure  12. 


START 


INITIALIZE 
SE  I  RJ  TO  TAB  I  E  LENGTH 
RESET  WC  BIT  <PSW 


LOAD  HO  WITH  TABLE  DATA 
SF  T  FU  TO  NUMBER  OF 
BITS  PFR  BVTt 


ROTATE  RD  RIGHT 
THANSFER  BIT  7  OF  RO 
TO  FLAG  OUTPUT 


GENERATE  OAT A  STROBE 
SIGNAL  ON  ADR  14  OUTPUT 
DECREMENT  Rl 


/        TEST  RI     O  FOR  NUMBER  \NQ 


DECREMENT  R2 


<T£ST  R3  0  FOR  NUMBER \nO_ 
 OF  UYTLS   / 

|  YES 

Figure  13. 
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THE  ALPHA-1  SYSTEM 
CRATED  A  BEST  BUY 
IN  MASS  STORAGE 
SYSTEMS 


✓  APPLICATIONS 

•  BUSINESS  applications  include  mailing  lists,  payroll, 
billing,  and  inventory. 

•  CASSETTE  BACKUP  for  disk-based  Systems  not 
only  provides  large  amounts  of  storage  at  low  cost, 
but  also  provides  for  convenient  storage  of  histori- 
cal records. 

•  DEVELOPMENT  SYSTEM  features  include  a  power- 
ful operating  System  with  an  Editor,  Assembler,  and 
Debugger,  plus  a  variety  of  System  utilities  which 
speed  development. 

•  OEM  applications  include  P.O.S.  data  capture,  word 
processing  systems,  audio-visual  presentation  sys- 
tems, telephone  call  transfer  systems. 

✓  hardware 

•  Stores  greater  than  500K  bytes  per  side  of  a  C-60 
tape. 

•  Access  a  file  in  17  seconds  average  on  a  C-60  tape. 

•  Load  8K  of  data  in  less  than  1 1  seconds  (6250  baud). 

•  100%  interchangeability  of  cassettes  with  no  adjust- 
ments required  or  allowed. 

•  Compatible  with  all  popular  S-100  Bus  Microcom- 
puters. 

•  Audio  track  under  computer  control. 

•  Eliminates  the  need  forROM/PROM  monitors. 

✓  software 

•  MCOS,  a  powerful  stand-alone  cassette  operating 
system,  is  operationally  much  simpler  than  a  D.O.S., 
handles  variable  length  named  files,  will  update  a 
file  in  place,  packs  or  copies  tapes  with  a  single 
command. 

•  EXTENDED  BASIC  with  MCOS  permits  array  hand- 
ling and  concatenation  of  files,  plus  all  capabilities 
of  MCOS. 

✓  PRICES  START  AT  $240 

✓  FREE  BUYERS  GUIDE 

If  you  are  shopping  for  a  tape  or  disk  system  for  your 
S-100  Bus  Computer  System,  you  do  not  have  all  the 
facts  until  you  have  the  MECA  "BUYERS  GUIDE  TO 
MASS  STORAGE."  This  10  page  guide  book  provides  a 
framework  for  evaluating  cassette,  cartridge,  and  disk- 
based  systems.  Write  for  your  copy  today. 
For  complete  information  including  the  Dealer  nearest 
you,  write  or  phone: 

mcca 

7026  O.W.S.  Road,  Yucca  Valley,  CA  92284 
(714)  365-7686 
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Ao  through  Ae  of  the  second  byte  specify  the  output 
selected.  The  S/C  bit  specifies  whether  the  bit  is  set  or 
cleared.  A  typical  hardware  configuration  controlling  64 
points  is  shown  in  Figure  23.  Here,  the  control  line 
decoding  and  partial  address  decoding  is  done  by  the 
74LS138,  which  selects  one  of  the  eight  9334s.  One  of 
the  eight  latches  in  the  selected  9334  is  enabled  by 
ADR0,  ADR1,  and  ADR2  and  is  either  cleared  or  set,  as 
determined  by  the  value  of  ADR7. 

The  XX  field  in  the  first  byte  selects  one  of  the  four 
available  registers  and  outputs  in  its  contents  on  the 
data  bus.  Since  this  information  is  not  used  in  this  ap- 
plication, the  value  of  XX  is  not  important.  However,  it 
could  be  used  to  output  an  8-bit  control  or  status  word 
in  conjunction  with  the  set/clear  operation. 

SINGLE  BIT  OUTPUT-INDIRECT  ADDRESS:  If  the  address  Of 

the  output  to  be  set  or  cleared  must  be  determined  at 
program  run  time,  the  WRTD  and  WRTC  instructions 
can  be  used.  The  address  of  the  output  bit  is  first  loaded 
into  one  of  the  2650  registers.  A  WRTD,  Rx  instruction  is 


ASSEMBLY  LISTING  OF  DATA  STRING  OUTPUT  ROUTINE 

Lit  t\jw  UbJcLI 

E  SOURCE 

9081 

♦  P0768894 

6863 

* 

6684 

*                •***  WTfl  STRING  OUTPUT  ROUTINE  «•*  * 

6685 

*  * 

•  THIS  PROGW*  TRANSFERS  THE  CONTDfTS  OF  ft  ftMORY  TABLE  IN  BIT  BV  ♦ 

6867 

•  BIT  SERIAL  FiKtl  TO  THE  FLAG  OUTPUT  Of  THE  2656  • 

6886 
6889 

*  • 

•  THE  TABLE  LENGTH  AND  THE  NUKR  Of  BITS  A*E  SOfTHWf  PRCtf&*f€D  ♦ 

6616 
6611 

* 

♦  ft  WTft  STROBE  OUTPUT 

IS  GENERATED  ON  THE  ADDRESS  14  OUTPUT  • 

6612 

i 

6613 

6614 

t 

6615 

•  WlFI  NIT  IONS  Of  SVreOLS 

6616 

• 

661?  6886 

R8    EQU  6 

PROCESSOR  REGISTERS 

6618  6861 

Ri    EQU  1 

8619  6882 

R2    EOU  2 

6626  6863 

R3     EQU  3 

8621  8666 

S      EOU  H-68' 

PSU  SENSE 

6622  6646 

F      EQU  H-46' 

FLAG 

8623  668$ 

ML     EOU  H'68' 

PSL     14JITH,  6=WITM0UT  OWN 

6624  6662 

N      EOU  2 

BRWCH  COND  NEGATIVE 

6625  6693 

UN     EOU  I 

UNCONDITIONAL 

6626 

* 

8627  6867 

TLEN  EQU  H'67 

TABLE  LENGTH 

6626  8886 

BN   EOU  H'66' 

NllffR  Of  BITS  PER  BYTE 

8829 

* 

8838  w366 

ORG  H'8688' 

8831  6666 

TfiBL  RES  TLEN 

LOCATION  OF  TABLE 

8632 

* 

8633 

****************************** 

8634 

8635  6667 

ORG       H  6586 

8636  6586  6767 

STRT  LI0I,R3  TLEN 

8637  8581  758$ 

CP-SL  MC 

8638  6564  6F6688 

STR1  LODft,  R6  TAR,  RI 

LOftL  R6  WITH  TABLE  DATA 

8639  6567  6586' 

L00I.R1  BPH 

SET  Ri  Tl  NJCER  Of  BITS  PER  BVTI 

8846  6569  56 

ROTft  RRR.R6 

6641  656A  1*66 

BCTR.N  ONE 

TEST  BIT 

6642  858C  7446 

ZERO  CPSU  F 

IF  ZERO,  RESET  FLAG 

6843  858£  1684 

BCTR. UN  STR6 

8644 

• 

6645  6516  4688 

>ii  DATRH'48,60 

6846 

i 

6647  6512  7646 

ONE   PPSU  F 

IF  ONE,  SET  FLAG 

6648  6514  CC651& 

STRB  STRfti R8  •«* 

GENERATE  5TR"06E  SIGNAL  ON  A14 

6649  6517  F976 

BORR.  Ri  ROTft 

TEST  FOR  NU*ER  Of  BITS 

6858  8519  FB69 

6DRR.R3  STR1 

TEST  FOR  NUTCER  OF  BYTES 

8651  8516  1? 

EXIT  RETC.UN 

8852  8686 

ENB  6 

TOTAL  KSSEtfLV  ERRORS  =  0888 

Figure  14 
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Computer  Mainframe  System 

First  in  the  TEI  family . . .  The  MCS-112  and  122  Mainframe  Systems. 
"The  Base  on  Which  to  Build* 


The  cabinet 

A  heavy  duty;  precision  formed  cabinet 
craftsmanship.  Completely  machined 
ready  for  assembly  The  exterior  is  fin 
ished  in  TEI  blue.  Vented  for  most 
efficient  thermal  character- 
istics. Furnished  with  al 
necessary  hardware. 


of  fine 
and 


The  front  panel 

The  front  panel  is  blank 
except  for  an  indicating  AC 
switch  and  a  reset  switch. 
However;  the  chassis  and  mother 
board  are  designed  so  that  you  may 
remove  the  front  panel  and  insert  an  IMSAI 
or  equivalent  front  panel.  Soon  to  be 
available  will  be  our  "VIRTUAL  OPERATING  CON- 
SOLE" especially  designed  to  complement  our 
Mainframe  Systems. 


Specifications 


MCS-112 


MCS-122 


Dimensions  17V4  W  x  12  D  x  VM  H 
Power  +  8  volt  DC  1 7  amps 

Power  ±16  volt  DC         2  amps 


17V4Wx19V2Dx7V4H 
30  amps 
4  amps 


,Thc  motherboard 

An  S-100  Bus  system  high  quality  mother  board  with  100-pin  edge  connectors.  Compatible  with  IMSAI,  MITS, 
CROMEMCO,  TDL  and  other  S-100  bus  configured  circuit  boards.  Plug  connections  for  reset  switch.  Voltage  terminals 
are  screw  type  to  power  supply  leads.  All  card  guides  are  provided.  12  slots  for  MCS-112  model  and  22  slots  for 
MCS-122  model. 

Edge  connectors 

High  quality  edge  connectors  factorymounted  and  wave  soldered  to  eliminate  this  nuisance  for 
you.  Completely  checked  out  for  shorts  or  open  traces.  ALL  edge  connectors  furnished,  12  for 
the  MCS-112  and  22  for  the  MCS-122.  No  additional  expense  when  you  expand  your 
system. 

The  power  supply 

One  of  a  kind  . . .  using  a  constant  voltage  transformer  (CVT)  with  a  very 
high  immunity  to  input  line  noise  . . .  greater  than  100  db  rejection. 
Line  regulation  better  than  ±  1%  from  an  input  of  95  to  140  Volt 
AC  at  full  load  to  85  to  140  Volt  AC  at  three  quarter  load. 
Designed  to  meet  UL-478  specifications  (EDP  SPECS). 
Individual  fusing  on  all  input  and  output  voltage 
lines.  See  specifications  below  for  power 
ratings. 

■The  cooling  system 

A  115  CFM  muffin  fan  with  a 
commercial  grade  washable  filter 
will  provide  clean  airflow  over  all 
circuitry 

The  wiring 

All  wiring  is  color  coded  and  ALL  is 
precut  to  length  with  connecting  lugs 
factory  machine  applied.  Soldering  is 
held  to  an  absolute  minimum. 


NOW  ...  TEI  puts  it  all 
together  for  you.  Mainframe 
systems  (6,  12  and  22-slot)  . . , 
Floppy  and  mini-floppy  disc  drive 
systems  (sinsle,  double  and  triple  with 
dual  density)  ...  a  Z-80  CPU  with  address- 
able "jump  to"  and  autostart  capability  (also 
variable  speed  control) . . .  8K  and  16K  RAM  ...  16 
Channel  A/D  and  D/A  converter  ...  3  serial  +  3 
parallel  multiple  I/O  .  . .  and  other  supportins  boards 
...  and  our  newest  item,  the  PROCESSOR  TERMINAL  —  A 
CRT,  keyboard,  mini-floppy  disc  and  12-slot  mainframe  with  a 
8080A_CPU  -  all  housed  in  one  quality  aluminum  case.  All  of 
these  fine  products  at  prices  you  will  like.  Watch  for  them  all. 


(Contact  your  local  TEI  dealer  or  if  you  are  not  near  one  of  our 
dealers,  write  or  call  CMC  MARKETING  CORP  direct  for  more 
information.        (DEALER  INQUIRIES  INVITED) 
J    PLEASE  SEND  ME: 

|  □  MCS-112  Kit  @  395.00     □  MCS-112  Assembled  @  445.00 

ID  MCS-122  Kit  @  495.00      □  MCS-122  Assembled  @  575.00 
Texas  residents  add  5%  Sales  Tax 
|  I  Enclose  Check  □  or  Money  Order  □ 

I  CMC  MARKETING  CORP 

|  7231  Fondren  Rd,  Houston,  TX  77036  Telephone  (713)  774-9526 
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CONTROL  SIGNAL  INTERFACE  USING  THE  74(L)  S138  DECODER 
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Figure  15. 


•  I/O  READ  CYCLE  " 
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Figure  16 


then  issued  if  the  bit  is  to  be  set,  and  a  WRTC,  Rx  in- 
struction is  issued  if  the  bit  is  to  be  cleared.  The  bit 
select  is  output  on  the  data  bus,  and  the  D/C  output  car- 
ries the  set/clear  information.  The  hardware  implemen- 
tation can  be  the  same  as  shown  in  Figure  23,  except 
that  ADR0-ADR5  are  replaced  by  DBUS0-DBUS5,  and 
ADR7  is  replaced  by  D/C. 

The  8T31  can  be  used  to  implement 
a  flag  register  without  the  use 
of  a  memory  byte  in  RAM.  No 
additional  hardware  required  and 
memory  savings  are  considerable. 

single  bit  input:  One  way  of  doing  single  bit  input  uses 
the  techniques  described  earlier.  The  address  of  the  bit 
that  is  to  be  tested  is  loaded  into  one  of  the  2650 
registers  and  output  to  an  8-bit  latch  using  an  extended 
or  non-extended  write  instruction.  The  latch  output  is 
decoded  to  select  the  desired  bit,  which  is  then  applied 
to  the  Sense  input  pin.  The  2650  Program  Status  Word 
instructions  can  then  be  used  to  test  the  state  of  the 
Sense  input  and  to  take  appropriate  program  action. 

The  technique  described  above  must  be  used  if  "in- 
direct" bit  addressing  is  required.  If  this  is  not  a  require- 
ment, a  more  efficient  implementation  can  be  accom- 
plished using  the  extended  read  instruction.  This  tech- 
nique makes  use  of  the  fact  that  the  2650  automatically 
tests  the  contents  of  a  register  every  time  it  is  used  as 
the  destination  of  an  operation.  Thus,  when  the  read  ex- 
tended operation  reads  data  from  an  input  port,  the  con- 
dition code  bits  in  the  program  status  word  are  set  to 
reflect  whether  the  new  register  contents  is  positive, 
negative,  or  zero. 


SEQUENTIAL  I/O  TECHNIQUE 
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NewUVS-llE 
EPROM  Erasing  System 


Performance  and  Reliability 

for  $59. 50 


Now  available  .  .  .  the  newest 
member  of  UVP's  growing  family  of 
quality  EPROM  Erasing  Lamps. 
The  UVS- 1 1 E  Short  Wave  UV 
Lamp  was  designed  specifically  for 
the  small  systems  user  and 
computer  hobbyist.  It's  compact, 
easy-to-use,  and  will  erase  up  to  4 
chips  at  one  time.  It  even  features  a 
special  safety  interlock  system  for 
complete  safety. 


This  is  the  first  UV  erasing  system  to 
offer  simple  operation  and 
foolproof  safety  features  at  an 
affordable  price.  Like  all  UVP 
products,  the  UVS-1  IE  is 
quality-built  and  backed  by  45 
years  of  UV  technology. 

Order  now  from  your  local 
authorized  UVP  stocking  dealer.  Or 
write  today  for  more  information 
and  name  of  nearest  dealer. 


ULTRA-VIOLET  PRODUCTS,  INC. [TP ' 

5100  Walnut  Grove  Avenue,  San  Gabriel,  CA  91778  U.S.A. 
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SIMPLIFIED  CONTROL  LOGIC  WHEN  USING  EXTENDED  I/O  ONLY 
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Figure  18 


SOME  POSSIBLE  TECHNIQUES  FOR  DEVICE  ADDRESS  DECODING 
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(A)  Each  address  line  selects  one  device  (maximum  of  eight) 
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Figure  20 


(B)  Using  Comparators 
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24  Channel  LOGIC  ANALYZER,  complete  with  2  cards  and 
3  sets  of  probes  (only  one  set  shown). 

Features 

—  24  channels  with  256  samples  each. 

—  Display  of  disassembled  program  flow. 

—  Dual  mode  operation  —  external  mode  analyses 
any  external  logic  system.    Internal  mode  monitors 
users  data  and  address  bus. 

—  Selectable  trigger  point  anywhere  in  the  256 
samples. 

—  0-16  bit  trigger  word  format  or  external  qualifier. 

—  10MHz  sample  rate  (50ns  min.  pulse  width) 

—  Synchronous  clock  sample  with  coincident  or 
delayed  clock  mode. 

—  User  defined  reference  memory. 

—  Displays  and  system  control  through  keyboard 
entry. 

—  TTL  Logic  level  compatible  (15  pf  and  15  jua 
typical  input  loading). 

—  Includes  annotated  source  listing. 
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Display  of  disassembled 
program  flow. 


Databyte,  Inc 


P.O.  Box  14 
7433  Hubbard  Avenue 
Middleton,  Wisconsin  53562 
Tel:  (608)  831-7666 


24  channel 
Logic  Analzer 
plugs  into 

your  S-100  Bus 


The  DATALYZER 

The  Databyte  Logic  Analyzer  (DATALYZER)  is  a  con- 
venient, flexible,  high  quality  device.  Efficient 
engineering  has  allowed  a  combination  of  features 
previously  available  in  only  the  most  expensive  units. 

Designed  to  plug  easily  into  your  S-100  Bus,  the 
DATALYZER  is  a  complete  system  —   for  only 
$495.    Display  of  disassembled  program  flow  is  a 
standard  feature,  not  an  extra.    And  the  low  price 
includes  30  logic  probes,  so  you  can  hook  up 
immediately,  without  additional  expense. 

The  DATALYZER  is  available  in  kit  form  ($495), 
and  as  a  fully  assembled  device  on  two  PCB's  ($595). 
Four-week  delivery,  a  substantial  warranty,  and  the 
Databyte,  Inc.  commitment  to  service  make  the 
DATALYZER  a  worthwhile  investment.  Begin 
debugging  by  sending  the  coupon  now. 


i 


warn  Mommmmxm 


:tisfe[  I 
BURN  JKKKU^JWtttJ 


Displays  in  Hex 


Displays  in  Binary 


["Please  send  me  the  24  Channel  LOGIC  ANALYZER 

□  Kit  -  (manual  included)  $495.00  (Wis,  res.  add  4%) 
d  Assembled  and  Tested  (manual  included)  $595.00 

□  Operators'  manual  only  $7.50 
Delivery  of  all  items  in  four  weeks  to: 

Name  .  — .  

Address   

City  


State 


Zip- 


Telephone  

Payment  Enclosed:    EH  Check  CH  Money  Order 

□  BankAmericard  □  Master  Charge  Exp.  Date  

Number   

Signature   - —  —  —  —  
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INPULSE  AND  OUTPULSE  CAN  BE  USED 
DIRECTLY  TO  ENABLE  INPUT  PORTS  AND 
TO  CLOCK  OUTPUT  PORTS 
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Figure  21. 


I/O  CONTROL  SIGNAL  GENERATION  FOR  MEMORY  MAPPED  I/O 
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Figure  22. 


SIXTY-FOUR  SINGLE  BIT  OUTPUTS  USING  THE  9334 
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Figure  23. 


For  the  single  bit  input  application,  the  second  byte 
of  the  RETE,  Rx  instruction  contains  the  address  of  the 
input  bit  to  be  tested.  This  data  is  applied  to  a  bank  of 
data  selectors  to  select  the  addressed  bit,  which  is  then 
applied  to  the  most-significant  bit  of  the  data  bus, 
DBUS7.  Since  this  is  interpreted  as  the  sign  bit,  the  con- 
dition code  bits  in  PSL  will  be  set  to  reflect  whether  the 
bit  being  tested  is  a  one  or  zero.  A  conditional  branch  in- 
struction can  then  be  used  to  affect  the  desired  program 
action.  A  hardware  implementation  for  64  inputs  is 
shown  in  Figure  24.  Note  that  an  address  latch  is  not  re- 
quired for  this  method. 

INPUT  PORT  DEVICES 

gated  input  ports:  The  simplest  form  of  an  input  port 
is  the  tri-state  gate.  Figure  25  illustrates  the  use  of  the 
8T97  high-speed  HEX  tri-state  buffer  for  gated  input 
ports.  The  8T97  is  non-inverting,  and  the  tri-state  control 
signals  enable  the  buffers  in  groups  of  four  and  groups  of 
two,  so  that  8-bit  ports  can  be  implemented  efficiently. 

An  effective  circuit  for  systems  using  8-gated  input 
ports  is  the  74251  8-to-1  multiplexer,  which  has  tri-state 
outputs  that  can  interface  directly  with  the  data  bus. 
The  advantage  of  this  circuit  is  that  no  external  address 
decoding  logic  is  needed.  A  configuration  using  gated 
input  ports  with  the  74251  multiplexer  is  illustrated  in 
Figure  26. 

In  addition  to  these  two  configurations,  many  other 
input  port  configurations  are  possible  using  standard 
TTL  or  Signetics  8T  series  logic  circuits. 

latching  input  ports:  Latching  input  ports  may  be  re- 
quired to  store  data  from  an  external  device,  which  is 
available  only  momentarily,  before  the  actual  input 
operation  to  the  microprocessor  takes  place.  This  type 
of  input  port  can  be  realized  by  connecting  TTL-latch  or 
D-type  flip-flop  circuits,  such  as  the  7475,  74100,  or 
74175,  to  the  inputs  of  a  gated  input  port.  As  illustrated 
in  Figure  27,  by  using  the  Signetics  8T10  Quad  D-type 
flip-flop  with  tri-state  outputs,  an  8-bit  latching  input 
port  can  be  implemented  with  only  two  packages.  The 
8T10  is  functionally  identical  to  the  74173. 

OUTPUT  PORT  DEVICES 

Output  ports  can  be  configured  with  a  variety  of  stan- 
dard TTL  and  8T  series  flip-flops  and  registers.  Typical 
circuits  include: 

9334  Addressable  8-bit  latch 

7475  Quadruple  latch 

74100  8-bit  latch 

74175  Quadruple  D-type  flip-flop 

8T10      Quadruple  D-type  flip-flop  with  tri-state 
ouputs 

The  7475  and  741 75  both  have  true  and  complement  out- 
puts. One  special  feature  of  the  8T10  is  that  the  outputs 
may  be  disabled  (placed  in  a  high-impedance  output 
mode)  by  the  device  that  is  connected  to  this  output 
port.  A  logic  diagram  using  these  circuits  for  output 
ports  appears  in  Figure  28. 

The  9334  is  useful  in  systems  requiring  a  large  num- 
ber of  latched  outputs,  since  a  portion  of  the  decoding 
can  be  done  using  the  on-chip  3-input  decoder.  A  typical 
application  of  this  was  shown  in  Figure  23.  It  is  also  an 
efficient  circuit  for  implementing  eight  8-bit  output  ports. 

I/O  CONFIGURATIONS  USING  THE  8T31 
BIDIRECTIONAL  PORT 

The  8T31  is  an  8-bit  bidirectional  I/O  port  consisting  of 
eight  clocked  latches  with  two  bidirectional  I/O  buses, 
each  of  which  has  its  own  control  logic.  Each  bus  (A  and 
B)  has  a  read  and  a  write  control  input,  and  there  is  a 
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master  enable  input  for  bus  B  only.  The  outputs  of  the 
latches  follow  the  inputs  when  the  clock  is  high,  and 
latching  will  occur  when  the  clock  returns  low. 

The  8T31  is  also  equipped  with  a  "power-on  clear"  cir- 
cuit. If  the  clock  input  is  held  low  until  the  power  supply 
reaches  3.5V,  the  latches  will  be  cleared.  There  is  a  logic 
inversion  between  bus  A  and  bus  B.  As  a  result,  when 
the  8T31  is  cleared,  bus  A  will  have  all  logic  "1"  outputs 
and  bus  B  all  logic  "0''  outputs. 

The  control  functions  of  the  8T31  are  listed  in  Table 
111.  A  functional  block  diagram  and  a  symbolic  diagram 
of  the  8T31  are  illustrated  in  Figures  29  and  30,  respec- 
tively. As  shown  in  Table  111,  each  bus  can  operate  in- 
dependently except  for  the  care  of  writing  from  both  bus 
A  and  B.  In  this  case  writing  from  bus  A  will  override  any 
attempt  to  write  from  bus  B. 

The  control  functions  of  the  8T31  allow  it  to  be  used 
in  various  microcomputer  input/output  applications.  In 
the  I/O  system  diagram  of  Figure  31,  the  8T31  is  used  to 
implement  gated  input  ports,  latching  input  ports,  out- 
put ports,  and  a  bidirectional  data  bus  driver.  All  I/O 
ports  can  be  controlled  directly  with  the  device  select 
and  REDE  and  WRTE  lines  coming  from  device 
decoders  and  I/O  control  logic. 

In  applications  where  interfacing  is  necessary  with 
peripheral  devices  that  need  data  transfers  in  two  direc- 
tions, like  digital  cassettes  and  data  link  communica- 
tion circuits,  the  8T31  can  be  used  as  a  bidirectional  I/O 
port.  In  this  application,  the  I/O  operation  should  be  re- 
quested by  interrupt  or  polling  to  prevent  simultaneous 
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8T31  SYMBOLIC  DIAGRAM 
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THE  8T31  USED  AS  A  GATED  INPUT  PORT, 
LATCHING  INPUT  PORT,  OUTPUT  PORT,  AND  DATA  BUS  DRIVE 
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write  operations  from  peripheral  and  CPU.  The  bidirec- 
tional I/O  port  concept  is  illustrated  in  Figure  32. 

In  many  industrial  applications,  such  as  process  con- 
trol, single  bit  inputs  and  outputs  are  used  to  monitor 
switches  and  detectors  or  to  drive  relays  and  lamps.  A 
possible  solution  for  such  an  8-bit  flag  register  would  be 
an  8-bit  output  port  and  a  memory  byte  reserved  as  a 
flag  register  in  the  system's  RAM.  The  setting,  resetting, 
or  testing  of  individual  bits  with  this  method  of  imple- 
menting a  flag  register  requires  many  bytes  of  program 
memory.  The  output  port  and  the  memory  location 
reserved  as  a  flag  register  image  must  be  updated  after 
each  bit  operation. 

The  8T31  can  be  used  to  implement  a  flag  register 
without  the  use  of  a  memory  byte  in  the  system's  RAM. 
No  additional  hardware  is  required,  and  the  saving  in 
program  memory  bytes  for  flag  operations  is  consider- 
able. A  logic  diagram  of  this  application  is  given  in 
Figure  33.  Listings  of  basic  software  to  set,  reset,  and 
test  individual  flags  for  both  positive  and  negative  true 
outputs  are  given  in  Figures  34  and  35. 
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SW£  cut  up  a  Dynabyte  1 6k  p% ii 
dynarnic  RAM  board  arid  con- 
structed this  pyramid  to  illustrate 
ah  important  ^oint:  Dynabyte  - ; 
designs  and  builds  memory  boards,  I 
.with  the  same  tinrhatched  enQi- 
.    t  £  ^  / n^erfng  ability  and  technical  skill  ; 

Pyrarhid, 


V--,  > 


....  , 

*     f  •  ,'-  :  - 


Once  of  the  s^ven^wonders  of  , 
.   the  ancient  world*  the  Great  ^ 

Pyrafnid  has  been  standing  ori  the  : 
,  de^CTtior  arrincredibte  4,400 
;.:  years.  Although  its  enormous  base 
covers  1 3;  acces,it  is  perfectly  * 
square.  Rising  450  feet,  it  is  as  tall 
as  a  37  story  building.  Over  23 
milliprr  blocks  of  stone  were  used, 
each  averaging  2Vs  tons.  Some 
weigh  1 6  tons.  Despite  their  size, 
they  fit  together  with  a  tolerance 
that  is  less  than  half  the  width  of  a 
human  hair. 

Dynabyte  builds  Its  16k 
dynamic  RAM  boards  with  the 
same  exceptional  precision 
and  care*  Their  reliability  is  as 
solid  as  a  rock, 

Dynabyte' s  design  meets  rigid 
industrial  grade  standards.  The 
design  is  so  good,  in  fact,  that  one 
of  the  largest,  most  experienced 
electronics  manufacturers  has 
tried  to  imitate  it.  (We  were 
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flattered  but  not  surprised;  we  \ 
know  how  good  it  Is,) 

More  than  1 4QO  miGrocompu-^ 
ter  owners  also  know  how  good  \t 
fc,  Dynabyte's  1 6k  dynamic  is 
running  in  more  systems  than  any  ; 
-.©thief  dyrianriie  memory  on  the 
market/    /  V  -\\ 

We  select  the  best  components 
we  can  buy  to  build  the  l6k  dynam- 
ic, because  Solid  parts  make  a  solid 
memory.  Our  memory  chips,  for 
example,  are  factory,  prime  from  i 
National  Semiconductor,  * 
i    Dynabyte  was  the  first  to 
deliver  1 6k  dynamic  RAM's 
assembled,  tested  and  burned 
in.  And  at  a  price  competitive  with 
kits!  Each  board's  complete 
function  is  confirmed  by  three 
stages  of  testing  and  a  burn  in 
cycle  that  runs  72  hours  at  70°  C 
(158°). 

When  we  build  them  that 
solid  we  can  guarantee  them 
for  a  full  year. 

If  a  Dynabyte  board  ever  needs 
repair,  we  provide  factory  service 
with  a  24  hour  turnaround  for  both 
warranty  and  non-warranty  work. 

The  Dynabyte  1 6k  dynamic 
has  the  widest  compatibility  of  any 
dynamic  memory.  So  it  will  work  in 
your  system. 
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:  The  Great  Memory  by 
Pynaby  te  is  a  solid  buy.  And  an 
economical  W§1  Effective  October 
[  Jt  the  new  Manufacturer's 
Suggested  Price  is  reduced  from 
;  $485  to  $  399. 

Ask  for  the  Great  Memory  by 
Dynaby  te  at  your  local  computer 
store.  If  it  isn't  in  stock,  tell  the 
owner  that  he  missed  another 
Dynabyte  sale,  an$J  order  direct. 
Telephone  {41 5)494-78 1 7,  Cable 
DYNABYTE.  Or  mail  to  Dynabyte, 
Inc-,  4020  Fabian,  Palo  Alto,  CA 
94303, 

Specifications:  1 6,384  bytes.  National 
Semiconductor  MM5271  chips,  S-lOG  com- 
patible, 350  nsec.  access  time,  550  usee, 
cycle  time,  transparent  refresh,  no  wait  states 
for  2  MHz  8080  processor,  on  board  dock,  5 
watts  power  consumption,  1  MHz  direct  mem- 
ory access,  16k  addressing,  solder  masked, 
assembled  with  sockets,  tested,  burned  In, 
guaranteed  one  year, 

Dynabyte 

Builders  of  the  Great  Memory 
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icroprocessor  Kits 


NCR  8000  Series 

NCR  Corporation's  8000  computer  series 
now  includes  11  models.  Interactive  systems 
include  I-8230,  I-8250  and  the  new  I-8430,  all  of 
which  provide  progressively  more  powerful 
and  compatible  interactive,  multiprogramming 
capabilities.  N-mode  members  of  the  8000 
series  (those  systems  compatible  with  the 
earlier  NCR  Century  batch,  on-line  and  multi- 
programming systems)  include  the  N-8350, 
N-8450,N-8560and  N-8570. 


NCR  8000  series  systems  operating  in  the 
virtual  mode  include  the  V-8450,  V-8550,  V-8560 
and  V-8570. 

The  series  of  compatible  8000  systems  will 
be  further  expanded  later  this  year  with  the  in- 
troduction of  the  new  top-of-the-line  V-8500 
systems,  as  well  as  the  1-8100  family  of  micro- 
processor-based, interactive  small  business 
systems. 

For  further  information  contact  NCR  Cor- 
poration, Dayton,  Ohio  45479,  (51 3)  449-2+50. 
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Digital  Processing  — 
One  Bit  at  a  Time 

The  MC14500B  operates  with  a 
16-instruction  set.  Five  of  the  instructions  con- 
trol the  boolean  functions  of  the  incoming 
signal  and  the  stored  signal;  i.e.,  AND,  AND- 
complemented,  OR,  OR-complemented  and 
exclusive-NOR.  The  other  eleven  instructions 
control  data  transfers  to  and  from  the  ICU  and 
generate  control  signals. 


The  ICU  is  the  monolithic  embodiment  of 
the  central  architecture  of  a  Programmable 
Logic  Controller  (PLC).  Like  a  PLC,  the  ICU  has 
been  optimized  for  looping  (rather  than  jump- 
ing) program  flow.  By  operating  on  inputs  and 
outputs  one-at-a-time  and  by  utilizing  a  looping 
program  flow,  an  ICU-based  system  offers  a 
relatively  simple  approach  to  controlling  elec- 
tronic and  electro-mechanical  devices  involved 
in  decision-oriented  tasks. 

The  ICU  executes  one  instruction  per  clock 
cycle  and  operates  from  DC  to  1.0  MHz  (@ 
Vqd  =  5  V).  An  oscillator  circuit  is  contained 
on  the  chip.  The  four  instruction  inputs  are 
TTL-compatible;  the  outputs  can  drive  one  low- 
power  Schottky  load  or  two  low-power  TTL 


loads.  The  ICU  operates  over  a  3  VDC  to  18 
VDC  range  and  features  a  typical  noise  im- 
munity of  45%  over  that  operating  range.  In  ad- 
dition to  low  current  drain,  (quiescent  current 
drain  is  typically  5.0  jiAdc  @  Vqd  =  5  V),  the 
ICU  is  a  B-Series  device  that  is  compatible  with 
all  Motorola  CMOS  products. 

The  circuit  is  offered  in  a  16  pin  ceramic  or 
plastic  DIP.  The  100-999  ceramic  price  is  $7.58; 
availability  is  now,  from  the  IC  division  (Austin, 
Texas  facility)  or  from  authorized  Motorola 
distributors.  For  further  information,  contact 
CMOS  Marketing,  Motorola  IC  Division,  3501 
Ed  Bluestein  Blvd.,  Austin,  TX  78721. 
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Altair™Z-80  CPU  Board 

Expand  the  capabilities  of  your  Altair  8800 
series  microcomputer  with  the  addition  of  an 
Altair  Z-80  CPU  Board  from  MITS.  This  innova- 
tive microprocessor  offers  an  increased  in- 
struction set  (158  instructions)  which  facili- 
tates machine  language  programming. 


The  Altair  Z-80  Board  occupies  one  slot  on 
the  8800  motherboard.  It  provides  pertinent 
8080  status,  control  and  clock  signals  as  well 
as  the  extended  Z-80  instruction  and  address- 
ing modes.  Altair  Z-80  Compatible  BASIC,  an 
independent  programming  language,  and  Z-80 
Assembler,  which  runs  under  Disc  Operating 
System  (DOS),  permit  the  most  efficient  use  of 
yourZ-80  microprocessor. 

For  further  information  contact  MITS,  Inc., 
2450  Alamo  S.E.,  Albuquerque,  NM  87106. 
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Personal  Computer/Calculator 

Texas  Instruments  has  introduced  the  SR 
60A,  a  personal  computer/calculator  as  the 
heart  of  a  versatile  business  system  that  pro- 
vides the  power  of  a  computer  with  the  usage 
simplicity  and  low  cost  of  a  calculator. 


An  ideal  problem  solver  for  small 
businesses,  the  SR  60A  uses  a  microprocessor 
to  control  an  optional  letter  quality  typewriter 
with  full  input/output  capability  for  full  page 
reports  and  multiple  copy  forms  printouts.  The 
microprocessor  can  also  control  up  to  two 
digital  quality  cassette  tape  drives  with  file 
management  capability  for  on-line  storage  and 


retrieval  of  payroll  records,  inventory  status, 
and  sales  orders.  Serial  communications 
capability  is  also  available,  allowing  the  SR 
60A  system  to  communicate  with  computers 
and  many  other  devices.  The  SR  60A,  which 
replaces  the  SR  60,  has  a  suggested  retail 
price  from  $1995. 

For  further  information,  contact  Texas  In- 
struments Incorporated,  IAS,  P.O.  Box  53  (Attn: 
SR 60A),  Lubbock,  TX  79408. 
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S-100  Z-80  CPU  Board 

S-100,  Inc.,  has  introduced  a  new  Z-80  CPU 
board  for  the  S-100  bus.  The  board  provides  for 
power  on  jump  capabilities  to  an  on-board  1K 
or  2K  monitor  in  EPROM. 

Some  control  circuitry  is  also  included  on 
the  board  providing  for  a  run  or  stop  condition 
and  for  the  generation  of  various  wait  states  as 
required  by  slow  memories.  The  board  can  be 
used  with  front  panel  or  front  panel-less  sys- 
tems and  can  be  used  for  replacement  in  exist- 
ing 8080  systems. 

All  IC  sockets  are  provided  and  low  power 
LS  TTL  ICs  are  utilized.  The  normal  board  is  of- 
fered to  run  at  a  2  Mhz  speed  to  match  existing 
S-100  bus  structures.  These  boards  are  of  ex- 
posy  glass  construction  and  featured  plated- 
thru  holes  with  full  gold  edge  connector 
fingers.  The  2Mhz  version  can  be  ordered  in  kit 
form  for  $119.95  or  $169.95  fully  assembled 
and  tested.  An  optional  4  Mhz  version  with  Z-80 
hig  speed  CPU  chip  is  available  at  $139.95  or 
$189.95  fully  assembled  and  tested.  Delivery  is 
from  stock. 

For  details  write  or  call  S-100,  Inc.,  7  White 
Place,  Clark,  N J  07066.  (201)  382-1318. 
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PAiA  8700  Computer/Controller 

The  PAiA  8700  is  an  applications  oriented 
6503  based  microprocessor  system  featuring 
1K  bytes  RAM  locations  (512  bytes  supplied), 
1K  bytes  ROM  locations  (256  byte  monitor  in- 
cluded), two  8-bit  input  ports,  two  8-bit  output 
ports,  one  latched  one  buffered. 

A  24  key  touch  operated  keypad  is  used  by 
the  monitor  to  allow  entry  and  execution  of 
user  programs  and  is  also  user  definable.  Two 
latched  7  segment  displays  are  used  by  the 
monitor  to  display  memory  location  and  con- 
tents, easily  user  programmed. 


A  unique  self-test  feature  allows  all  devices 
connected  to  the  data  bus  to  be  broken  loose 
simultaneously  while  at  the  same  time  forcing 
the  MPU  toexecutea  NOP  instruction  allowing 
easy  monitor  of  proper(or  improper)  operation 
of  the  address  bus. 

An  optional  cassette  interface  is  available 
($22.50)  that  fits  entirely  on  the  processor 
board  allowing  the  use  of  any  audio  cassette 
recorder  for  program  storage. 

The  PAiA  8700  Computer/Controller  is 
available  through  full  product  line  comptuer 
stores  or  direct  from  PAiA  for  $149.95  plus 
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THE  COMPUTER  PLACE 


TORONTO,  CANADA 


Now  Carries 


ALPHA  MICROSYSTEMS 


AM-100  16-BIT  CPU 

The  AM-100  by  Alpha  Microsystems  replaces  your  8080 
microprocessor  in  the  S-100  bus  computer  with  a  16-bit 
microprocessor  CPU  (2  card  set)  that  gives  you  Mini- 
computer power. 

•  Eight  16-bit  multipurpose  registers 

•  Multi-level  DMA  and  vectored  interrupt  system 

•  Real-time  clock  on  the  CPU  board 

•  Hardware-supported  totally  relocatable  object  code 

•  Multi-user,  multi-tasking  timeshared  operating  system 

•  True  priority  system  in  time-sharing  operations 

•  Multi-user  structured  file  system  with  passwords 

•  Multiple-pass  macro  assembler  and  linking  loader 

•  Floppy  disc  file  management  system  and  utilities 

•  Up  to  10  times  the  throughput  of  an  8080  system 

•  Fully  supports  most  S-100  peripherals  without 
modification 

•  AlphaBasic  extended  compiler  and  run-time  system 
(not  an  interpreter) 

•  Free-form  test  editor  and  letter-writing  text  formatter 

•  System  generation  program  to  create  custom  operating 
system  monitors 

•  Completely  device-independent  with  logical  file  I/O  calls 


Introducing  the  AM-400  —  an  S-100  bus  compatible  hard 
disc  pack  storage  group  that  ranges  from  50  to  over  1000 
megabytes  on  a  single  controller.  Average  access  time 
is  28  milliseconds  for  fast  response  for  real-time 
manipulation  of  files.  The  controller  supports  up  to  four 
Calcomp  Trident  drivers  which  may  each  contain  from 
25  to  300  megabytes  of  storage.  These  drivers  require  no 
special  environment  for  reliable  operation  with  mainte- 
nance available  in  most  parts  of  the  United  States. 


Now  you  can  buy  an  Altair™  8800b  or  an  Altair  680b 
computer  right  off  the  shelf.  Altair  plug-in  boards, 
peripherals,  software  and  manuals  are  also  available. 


The  Computer  Place 

186  Queen  Street  West 
Toronto,  Canada  M5V  1ZI 
(416)  598-0262 
Telex:  06-22634 
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$3.00  postage  and  insurance.  For  further  infor- 
mation contact  PAiA  Electronics,  Inc.,  1020  W. 
Wilshire  Blvd.,  Oklahoma  City,  OK  73116. 
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S2000  4-Bit  Microprocessor 

The  S2000  is  a  4-bit  microcomputer  which  is 
completely  self-contained  with  ROM,  RAM,  pro- 
cessor and  input/output  on  one  chip.  The  pro- 
gram ROM  contains  1024  bytes  on-chip  and  is 
expandable  to8K  words.  Also  contained  on-chip 
is  256  bits  of  RAM,  organized  as  64  4-bit  words. 


The  S2000  is  designed  to  give  access  to  all 
internal  registers  and  memory  for  debug  and 
test.  The  S2000  provides  the  advantages  of 
computer  architecture  to  low-cost,  minimum 
parts-count,  display/keyboard  control  systems. 
Sophisticated  I/O  and  ROM  expandability  yield 
a  cost-effective  single-chip  computer  that 
functions  like  more  expensive  multi-chip 
microprocessors. 

For  further  information  contact  American 
Microsystems,  Inc.,  3800  Homestead  Rd.,  San- 
ta Clara,  CA  95051,  (408)  246-0330. 
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Data-Trak 

The  increasing  use  of  microprocessor 
sophistication  in  equipment  serving  the  grow- 
ing process  control  industry  is  typified  by  a 
process  programmer  developed  by  Research, 
Inc.,  using  the  Signetics  2650  microprocessor. 

Known  as  the5600  Data-trak,  the  process  pro- 
grammer provides  automatic  programming  of 
temperature,  pressure, flow,  speed  and  position 
plus  on/off  events  during  the  program  cycle. 


The  5600  Data-Trak  provides  single  or  dual 
analog  outputs  versus  time,  plus  seven  on/off 
programmable  events.  The  programs  are  gener- 
ated by  straight  line  segments  that  fit  the 
users'  desired  profile. 

The  microprocessor  makes  it  possible  to 
store  and  retrieve  the  program  and  to  utilize  a 
changeable  program  capacity,  with  up  to  51 
segments.  Sense  and  flag  bits  are  used  to*im- 
plement  a  low-cost  TTY/Cassette  interface  for 
program  storage.  In  addition,  the  company 
uses  Signetics'  compatible  preprogrammed 
2708  ultra-violet-erasable  ROM  circuits  to 
allow  for  another  54  segments  when  a  cus- 
tomer requires  it. 

For  further  information,  contact  Signetics, 
P.O.  Box  9052,  811  E.  Arques  Ave.,  Sunnyvale, 
CA  94086,  (408)  739-7700. 
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Number  Cruncher  CT200 

The  CT200  by  Compu/Time  is  S-100  bus  com- 
patible and  capable  of  doing  high  speed  scien- 
tific mathematical  functions  in  a  task  process- 
ing mode.  The  CT200,  dubbed  the  NUMBER 
CRUNCHER,  will  enhance  an  existing  micro- 
processor by  plugging  directly  into  the  bus.  It 
is  a  stand-alone  number-oriented  microproces- 
sor (not  a  calculator  chip)  with  its  own  on- 
board RAM  that  actually  becomes  part  of  main 
memory. 

The  Number  Cruncher  is  completely  under 
the  control  of  the  system  processor.  The 
Number  Cruncher  is  a  reverse  polish  notation 
microprocessing  having  its  own  microencoded 
instruction  set  that  can  perform  algebraic, 
trigonometric,  logarithmic  functions  as  well  as 
basic  math,  conditional  and  unconditional 
branching,  INC  and  DEC  instructions  for 
iterative  loops,  I/O  instructions  with  floating 
point  or  scientific  notations. 

The  Number  Cruncher  contains  a  four  regis- 
ter stack  and  has  error  flag  generation  and 
recovery.  I/O  data  appears  as  ASCII  to  the 
system.  Multiple  Number  Crunchers  can  be 
used  in  a  single  system.  The  CT200  comes 


assembled  and  tested  and  includes  a  com- 
prehensive user  manual.  The  price  is  $249.00 
plus  California  tax  and  $2.50  shipping  and 
handling.  This  unit  is  available  from  stock  to  30 
days  and  can  be  purchased  from  Compu/Time, 
P.O.  Box  417,  Huntington  Beach,  CA  92646, 
(714)  638-2094. 
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CPU-1 

The  CPU-1  is  an  8080A  CPU  board  made  of 
double  sided  G-10  with  gold  plated  edge  con- 
nector fingers.  When  the  vector  interrupt  cir- 
cuit is  built  and  the  board  is  used  in  a  com- 
puter equipped  with  a  real  time  clock  board 
and  appropriate  software,  up  to  eight  levels  of 
priority  vector  interrupt  can  be  utilized. 

The  documentation  supplied  with  the  board 
has  photos  of  both  the  front  and  back  of  the 
board  without  solder  mask  and  without  parts 
so  that  all  traces  can  be  seen. 

Prices  are  $30  bare  (without  parts);  $185  kit; 
$220  assembled  and  tested.  For  further  infor- 
mation contact  WMC,  Inc.,  3107  Laneview 
Drive,  San  Jose,  CA  95132. 
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COMING  IN  1978 

JANUARY  IS  SMALL  BUSINESS 
APPLICATIONS  SPECIAL 
WATCH  FOR  FLOPPY  ROM  #3 


FEBRUARY  IS  A  TRIP  AROUND  THE 
WORLD  WITH  MICROCOMPUTING 
INTERNATIONAL  SPECIAL 


MARCH!  WE'VE  BEEN  PROMISED  A 
SCOOP  ON  A  MEMORY  FEATURE 


APRIL  IS  AGAIN  ROBOTICS 

AND 

FLOPPY  ROM  #4 


LATER  IN  THE  YEAR  .  .  . 
COMPUTERS  IN  SPORTS 
MORE  INTERNATIONAL 
ASTROLOGY 
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icrocomputer  Systems 


Ebnek  Mini-77 

Ebnek,  Inc.  announces  its  fully  assembled, 
low  cost  mini-computer  providing  the  power  of 
the  16  bit  TMS  9900  processor.  Savings  were 
accomplished  by  limiting  memory  to  64K 
bytes;  however,  its  compatibility  with  the 
larger  System  77  allows  upward  expansion. 


Hobby  Computer  Kit  by  RCA 

An  expandable,  low-cost  hobbyist  computer 
kit,  called  COSMAC  VIP  —  Video  Interface  Pro- 
cessor, is  now  available  from  RCA  Solid  State 
Division  to  permit  the  hobbyist  to  assemble  a 
microcomputer  with  which  he  or  she  can  create 
and  play  video  games,  generate  graphics  and 
develop  microprocessor  control  functions. 


Space  Byte  8085  CPU 

The  SPACE  BYTE  8085  CPU.  A  single  card, 
self  contained  computer  was  developed 
specifically  for  the  small  business  system 
packaged  at  the  retail  level.  The  Space  Byte 
8085  CPU,  on  one  S-100  card,  operates  at 
3MHz,  using  450ns  memory.  It  is  50%  faster 
than  the  8080  with  complete  software  com- 
patibility. 


Both  systems  execute  the  same  software  in- 
cluding assemblers,  editors,  EASE  (Ebnek's 
Algorithmic  System  Encoder),  compilers  and 
application  programs.  The  Mini-77  has  hard- 
ware to  support  a  time-slicing,  multi-task 
operating  system. 

The  main-frame  with  parallel  I/O,  serial  I/O 
ports,  CPU,  16K  bytes  of  RAM,  an  operating 
system  residing  in  4K  bytes  of  EPROM,  and 
cassette  interface  sells  for  $1770.00.  For  fur- 
ther information  contact  Ebnek,  Inc.,  Box  164, 
Manhattan,  KS  66502. 
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Priced  at  $275.00  in  kit  form,  the  VIP  is  a 
complete  computer  on  a  printed  circuit  card, 
offering  a  powerful,  uncluttered,  complete 
operating  system  in  only  4K  bits  of  ROM. 

The  easy-to-follow  hobbyist's  manual  con- 
tains detailed  information  on  kit  assembly, 
operating  procedures,  programming  techni- 
que,andmuch  more. 

Further  information  and  order  form  may  be 
obtained  by  writing  to  RCA  Solid  State  Division, 
Box 3200,  Somerville,  NJ  08876. 
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The  Space  Byte  8085  CPU  is  ideal  for  the 
small  business  computer  system  because  of 
its  full  on-board  I/O  capability.  There  are  two 
RS-232C  serial  I/O  ports,  with  software  select- 
able baud  rates,  one  connects  to  a  CRT,  the 
other  to  a  printer.  There  is  a  22  bit  parallel  I/O 
port  which  interfaces  directly  with  the  iCOM 
3700  series  or  Frugal  Floppy  Disk  system. 

For  further  information  contact  The  Space 
Byte  Corporation,  1720  Pontius  Ave.,  Suite  201, 
Los  Angeles,  CA  90025,  (213)  468-8080. 
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Don  Lancaster's  ingenius  design  provides  software  controllable 
options  including: 


TELL  ME  MORE! 


(  )    SEND  FREE  CATALOG 


•  Scrolling  •  Full  performance  cursor 

•  Over  2K  on-screen  characters  with 
only  3MHz  bandwidth 

•  Variety  of  line/character  formats 

including  16/32,  16/64  even  32/64 

•  User  selectable  line  lengths 


(  )   Send  instruction  manual  for  the  TVT-6  Kit  with  full  operational  details.- 
$1  enclosed. 


MAIL  TODAY  To:  Address: 


City: 


State; 


-Zip; 


ELECTRONICS.  INC.     DEPT.  10-p  ,     1020  W.  WILSHIRE  BLVD.,  OKLAHOMA  CITY,  OK  73116 
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LITTLE  BIT 

The  Model  900-0  is  a  single  card  microcom- 
puter having  performance  characteristics  opti- 
mized for  the  requirements  of  bottom  end  ap- 
plications where  hardware  simplicity,  ease  of 
application,  and  low  cost  are  primary  con- 
siderations. 
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Complete  software,  firmware,  training  and 
programming  services  are  available.  Programs 
for  assisting  in  software  development  for  LITTLE 
BIT  and  the  F8  microcomputer  system  are 
available  nationally  through  a  computer  time 
share  service.  LITTLE  BIT  cards  cost  $125  each 
in  100  lots.  Delivery  is  stock  to  seven  weeks. 
For  further  information  contact  Environmental 
Technology,  Inc.,  2821  W.  Sample,  South  Bend, 
IN  46619,  (219)  233-1202. 
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Z//100  Portable  Microcomputer 

A  portable  desk  top  computer  designed  for 
small  business  and  industrial  development 
system  applications.  Based  on  8080  micropro- 
cessor technology  the  unit  has  up  to  2  million 
characters  of  on-line  floppy  disc  storage,  up  to 
64K  bytes  of  RAM,  a  Floppy  Disc  Operating 
System,  On-line  Text  Editor,  and  resident  ANSI 
FORTRAN  IV*  compiler. 


Three  versions  of  the  Z//100  are  available:  the 
Z//100-1  with  34K  bytes  of  RAM  and  two  serial 
communication  channels  for  customer  sup- 
plied EIA  or  current  loop  serial  CRT  or  hard 
copy  terminal;  the  Z//100-2  which  is  the  above 
unit  with  a  60-cps  bi-directional  printer  with 
keyboard;  and  the  Z//100-3  which  is  a  Z//100 
with  a  Teletype  Model  40  CRT-KB  and  a  300 
line  per  minute  printer. 

For  further  information  contact  Realistic 
Controls  Corporation,  3530  Warrensville  Cen- 
ter Rd.,  Cleveland,  OH  44122,  (216)  751-3158. 
•FORTRAN  IV  distributed  under  license  from 
Unified  Technologies  of  Canada 
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System  8813 

The  System  8813  is  a  compact  complete 
disc-based  microcomputer.  The  central  unit  in- 
cludes 16K  bytes  of  RAM  and  room  for  three 
mini-floppy  disc  drives,  in  a  walnut  case  with  a 
brushed  aluminum  front  panel.  Included  in  the 
package  is  a  video  monitor,  keyboard  with 
cable,  and  complete  system  software  on 
diskette. 
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System  software  allows  you  to  put  the 
system  to  work  immediately,  running  applica- 
tions in  either  assembly  language  or  in  fully  ex- 
tended BASIC.  The  small  separate  keyboard 
permits  convenient  use  of  the  system  at  desk 
or  table.  Because  it  uses  mini-floppy  discs,  the 
8813  allows  convenient  storage  and  fast  ac- 
cess to  programs  and  data  by  means  of  simple 
user  commands. 

Prices  start  at  $3250.  For  details  on  the 
system  and  applications  library,  write  PolyMor- 
phic  Systems,  460  Ward  Drive,  Santa  Barbara, 
C  A  931 11,  (805)  967-0468. 
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Summa/11  Microcomputer  System 

The  Summa/11,  a  new  16-bit  personal  com- 
puter from  Interpring,  combines  the  Digital 
Equipment  Corporation's  LSI-11  micropro- 
cessor with  a  floppy  disc,  extended  disc 
BASIC,  and  an  interactive  operating  system. 

Omni  BASIC  features  32-bit  integers, 
15-digit  floating  point, extensivestring  manipu- 
lation capabilities,  and  virtual  program  storage 
to  execute  programs  larger  than  available 
memory. 

The  Summa/11,  including  the  LSI-11  proces- 
sor, 24K  bytes  RAM,  floppy  disc,  terminal  inter- 


WE  HAVE  IT 


The  advanced  experimenter  now  has  the  opportunity  to  use  the 
same  reliable  mechanism  the  quality  printing  industry  has  used 
for  many  years  —  the  IBM  Selectric®  typewriter.  Our  low  cost 
conversion  kits  are  designed  around  specially  built  com- 
ponents, and  available  to  the  engineer,  student,  educator,  and 
small  businessman. 


MECHANISM  IN  SKn  KITS 


Item 

SK-1 


SK-2 


SK-3 


Description 

Selectric  conversion  kit,  with  all  mechanical 
and  electronic  parts.  Needs  1  amp  at  12 
volts. 

SK-1  with  combined  power  supply  and  TTL 
compatibility. 


Price 

189.95 


321.95 


598.95 


SK-D-2 


DK-D1 


SK-2  with  controller  kit  giving  ASCII  data  at 
110  or  300  BPS.  A  high  speed  paper  tape 
interface  capability  is  included. 

DK-1  Floppy  disk  and  controller  kit,  with  250  KB  1095.00 
drive.  For  use  with  SK-3,  or  any  serial 
interface,  up  to  19200  BPS.  Contains  high 
level  DOS,  with  simple  commands  making 
any  terminal  asmartoneoranyserialCPUa 
disk  system. 

Kits  shipped  10  days  —  two  weeks  after  receipt  of  order.  Disk 
kits  take  longer.  Manuals  from  above  kits  are  offered  for  the 
purpose  of  evaluating  the  kits.  Refunds  for  manuals  apply  on 
subsequent  kit  order. 

SK-D1      Selectric  Conversion  Manual  6.50 


Selectric  Programming  tylanual  with  listings  6.50 
and  timing  data. 

Floppy  Disk  Kit  and  DOS  Manual.  6.50 
Please  include  UPS  shipping  rates. 


Slkarp  &  Associates  line, 

Box  26045,  Lakewood,  Colorado  80226 
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The  disk  system  you  want 
at  a  price  you  didnt  expect  from  a 
company  that  understands  systems, 


THE  VISTA*50 
FLOPPY  DISCOUNT 


We  know  that  one  of  the  biggest  problems  in 
personal  computing  is  that  you're  buying  with 
I    your  own  personal  dollars. 

That's  precisely  why  you're  going  to  like 
doing  business  with  us. 

We're  Vista  Computer  Company,  the  personal 
computer  systems  brainchild  of  the  business  com- 
puter systems  people  at  Randal  Data  Systems. 

And  our  V80  Floppy  Disk  System  is  a  perfect 
example  of  how  we're  prepared  to  help  you  get  the 
most  out  of  your  personal  computing  dollars. 

$649  buys  you  the 
whole  kit  and  kaboodle 

The  $649  you  spend  on  a  Vista  V80  Floppy 
Disk  System  ($749  assembled)  gets  you  every- 
thing you  need: 

An  80K  byte  minifloppy  drive  (assembled  and 
tested)  that  can  be  powered  directly  by  your 
8080  or  Z-80  computer.  (Case  and  power 
supply  optional.) 
An  I/O  cable  and  a 
single  card,  S100  bus- 
compatible  controller  kit 
m    that  handles  up  to  four 
W   drives  and  includes  a  PROM 
W  for  bootstrap  loading  (addi- 
V    tional  drives  just  $399). 
W        VOS,  the  most  advanced 
W    microcomputer  disk  operating 
¥   system  available,  and  our 
f    BASIC-E  compiler,  designed 
to  work  with  VOS,  all  on  a 


r 
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single  diskette.  Software  functions  include 
instantaneous  program  loading,  named  dynamic 
files,  program  editing,  assembling,  debugging, 
batch  processing,  and  file  copying  on  back-up 
diskettes. 

All  backed  by  the  Vista  90-day  warranty,  mem- 
bership in  VUE  (Vista  Users'  Exchange),  and 
Dataforce,  our  associated  service  company  with 
115  locations  throughout  the  country. 

Test  drive  the  V80 
at  your  local  computer  store 

Drop  by  your  nearest  computer  store  and  run 
the  V80  through  its  paces.  Once  you  find  out  what 
it  can  do  for  you,  you'll  see  that  our  combination 
of  high  performance  and  low  price  is  hard  to  beat 
and  easy  to  take. 

We  love  to  take  orders 

If  you'd  like  us  to  ship  you  a  Vista  V80  Floppy 
Disk  System,  they're  available  now.  Just  send  us  a 
check  or  money  order  for  the  amount 
of  purchase,  or  your  BankAmericard/ 
VISA  or  Master  Charge  account 
number  with  expiration  date  and 
authorized  signature.  California  resi- 
dents add  6%  sales  tax.  Uncertified 
checks  require  six  weeks  processing. 

To  place  your  order,  or  to  obtain 
further  information,  call  or  write  today. 

Vista  Computer  Company,  2807 
Oregon  Court,  Torrance,  CA  90503. 
(213)  320-3880. 
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We  never  forget  it's  your  pocket. 
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face,  power  supply,  enclosure  and  all  software 
retails  for  $4,495  fully  assembled  and  tested 
($3,995  until  December  1).  For  further  informa- 
tion contact  The  Interpring  Group,  Inc.,  50  Hunt 
St.,  Watertown,  MA  02172,  (617)  926-1510. 
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TRS-80  Microcomputer 

The  Radio  Shack  TRS-80  Microcomputer  Sys- 
tem is  not  a  kit,  the  TRS-80  comes  completely 
wired  andtested,  ready  to  plug  in  and  use. 


The  TRS-80  System  consists  of  a  53-key 
professional-type  keyboard  and  microcom- 
puter plus  regulated  power  supply,  a  computer- 
controlled  data  cassette  recorder  and  a  12" 
videodisplay  monitor. 

The  Radio  Shack  TRS-80  Microcomputer 
System  is  priced  at  $599.95,  complete  with 
video  display  monitor  and  data  cassette 
recorder.  The  microcomputer  alone  is  available 
for  $399.95.  For  further  information,  contact 
Radio  Shack,  2617  W.  7th  St.,  Fort  Worth,  TX 
76107,(817)390-3272. 
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Challenger  III 

Challenger  III  contains  a  triple  processor 
CPU  board  that  can  run  virtually  all  published 
software  available  today  for  microprocessors 
at  a  very  small  cost  increase  over  comparable 
single  processor  computers.  Equipped  with 
three  microprocessors,  Challenger  III  runs 
6800, 6502, 8080  and  Z-80  programs. 


Challenger  III  comes  standard  with  the  OS- 
65D  Disk  Operating  System  and  is  ideal  for 
educational  applications.  Students  can  study 
the  three  microprocessors  for  programming 
and  engineering  analysis. 

Challenger  III  is  fully  compatible  with  all 


Challenger  hardware  and  software.  Further  in- 
formation is  available  from  Ohio  Scienxiric, 
11681  Hayden,  Hiram,  OH  44234. 
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Challenger  IIP 

Challenger  IIP  is  a  personal  computer  com- 
plete with  BASIC  in  ROM  and  RAM  (4K)  for  pro- 
grams in  BASIC.  All  you  have  to  do  is  turn  it  on 
and  go! 


Challenger  IIP  is  a  fully  self-contained  per- 
sonal computer  with  a  full  size  keyboard  and  a 
32  x  64  Character  Video  Display  Interface. 

Complete  with  an  Audio  Cassette  Interface, 
the  Challenger  IIP  user  simply  connects  a 
video  monitor  or  home  TV  set  via  an  RF  con- 
verter (not  supplied)  and  optionally  a  cassette 
recorder  for  program  storage. 

Challenger  IIP  comes  complete  with  a  4  slot 
backplane  and  case  for  $598  fully  assembled, 
and  is  expandable  via  compatability  with  all 
Ohio  Scientific  Computer  Accessories.  For  fur- 
ther information,  contact  Ohio  Scientific, 
11681  Hayden,  Hiram,  OH  44234. 
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M68-MBC  Microcomputer 

Designed  especially  for  the  OEM  the 
M68-MBC  Microcomputer  System  comes  com- 
plete with  Hex  Keyboard,  6  Digit  Hex  Display, 
Monitor  Program,  General  Purpose  Board, 
4-Slot  Mother  Board  and  flexible  Mounting 
System. 


The  main  computer  board  will  accept  up  to 
768  words  of  RAM,  2.5K  of  PROM  (with  op- 
tional PROM  adapter)  and  TTY/CRT/Cassette 
Interface. 

The  on-board  monitor  program  allows  in- 
spect and  change,  load  user's  program,  run 
user's  program  and  break  points.  The  integral 
key  board  and  display  make  final  system 
analysis  and  trouble  shooting  extremely  sim- 
ple. Price  is  $695.00.  Available  from  stock. 

For  further  information,  contact  Electronic 
Product  Associates,  Inc.,  1157  Vega  St.,  San 
Diego,  CA  92110,  (714)  276-8911. 
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TOTAL 

The  TOTAL  Microcomputer  System,  for  use 
in  stand  alone  applications,  consists  of  a 
M6800  processor  with  up  to  52K  bytes  of  RAM 
and  an  80  by  25  CRT  display  monitor,  a  matrix 
line  printer  and  a  dual  floppy  disc. 

The  TOTAL  Microcomputer  System  allows 
the  user  to  program  in  Extended  Disc  BASIC 
language  or  to  use  a  Disc  Operating  System 
software  which  features  a  Macro-Assembler, 
Editor,  I/O  handlers  and  variable  length  files. 

Software  applications  available  for  the  INEX 


computer  include  General  Ledger  Accounting 
with  payroll  and  inventory,  mailing  list  update 
and  printing  of  address  labels  and  form  letters. 

For  further  information  contact  INEX,  Inc., 
Microcomputer  Sales  Office,  150  South  600 
East,  Salt  Lake  City,  UT  84102.  (801)  363-1177. 
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Development  System 
with300K  Bytes  of 
Floppy  Disc  Memory  Storage 

The  Zilog  compact  Program  Development 
System  —  the  Z80-PDS  —  provides  complete 
support  for  developing  and  debugging  Z80 
microcomputer  programs. 

Selling  for  $2,850  in  single  quantities,  the 
standard  Z80-PDS  includes  a  floppy  disc  drive 
with  up  to  300,000  bytes  of  on-line  data  storage, 
internal  memory  of  3,000  bytes  of  PROM  and 
16,000  bytes  of  RAM,  and  Serial  I/O  with 
RS-232  or  strappable  current  loop  interface. 

Providing  low-cost  software  development 
capability,  the  Z80-PDS  is  expandable  to  in- 
clude I/O  or  terminal  capability  and  can  be 
used  as  an  inexpensive  general-purpose  com- 
puter. For  more  information,  contact  Zilog, 
Inc.,  10460  Bubb  Road,  Cupertino,  CA  95014, 
(408)446-4666. 
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Data-Byte  Computer 

Billings  Computer  Corporation  has  interfac- 
ed the  Billings  family  of  hard  discs  with  its 
Data-Byte  System  1  business  and  scientific 
computers. 

The  Data-Byte  system  is  the  first  computer 
in  the  under-$25,000  price  range  to  interface 
and  offer  the  50  Megabyte  and  80  Megabyte 
storage  discs  with  removable  disc  packs. 

A  strong  software  package,  including  opera- 
tion software  and  full,  relocatable  FORTRAN 
IV  come  as  a  standard  part  of  the  Data-Byte 
business  and  scientific  systems. 

Options  that  can  be  purchased  along  with 
the  basic  package  include  higher  speed 
printers,  X-Y  plotters,  A-to-D/D-to-A  converters, 
acoustic  couplers  and  application  software. 

For  more  information  contact  Billings  Com- 
puter Corporation,  P.O.  Box  555,  2000  E.  Bill- 
ings Ave.,  Provo,  UT  84601,  (801)  375-0000. 
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10-Slot  Tabletop  Microcomputers 

Electronic  Control  Technology's  10-slot 
tabletop  microcomputers  are  of  sturdy  con- 
struction. The  MB-10  mother  board  is  S-100  bus 
and  has  a  ground  plane  and  resistive  bus  ter- 
mination to  reduce  noise.  The  extruded  chan- 
nel rails  are  the  same  as  used  in  the  ECT-100. 

The  tabletop  microcomputers  (TT-8080)  con- 
sist of  the  enclosure,  the  card  cage,  the  MB-10 
mother  board  with  a  full  set  of  10  connectors 
and  guides,  the  power  supply,  a  whisper  fan 
and  a  CPU  board  (8080  or  Z-80)  with  'JUMP'  on 
Reset  which  does  not  require  front  panel  con- 
trols except  for  a  Reset  pushbutton. 

The  tabletop  systems  (TT-8080-S)  consist  of 
the  microcomputer  with  the  addition  of  the 
16K  RAM  board  and  an  I/O  board  with  a  ROM 
monitor.  Just  add  a  CRT  or  other  terminal  for  a 
functional  microcomputer  system. 

TT-8080  kit  price  is  $475;  TT-8080-S  kit  price 
is  $1,125.  For  more  information  contact  Elec- 
tronic Control  Technology,  P.O.  Box  6,  Union, 
NJ  07083,  (201)  686-8080. 
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The  8K-32K  Expandable  MemoryThat  Grows  With  Your  System 


Now,  for  the  first  time,  you  can  have  a 
reliable  true  static  memory  that  will  grow 
with  your  system.  Start  with  the  board  and 
8K  memory.  Then  add  on  one,  two  or  three 
8K  increments  of  memory  up  to  32K.  250  ns 
access  time.  The  Artec  32K  Expandable 
Memory  allows  you  plenty  of  room  for 
memory  and  all  necessary  support  hardware. 

For  five  years  Artec  craftsmanship  and 
reliability  has  been  proven  in  tough  industrial 
use.  Now,  you  too  can  enjoy  breadboards 
and  memories  that  will  work  time  after  time. 
Boards  like  the  GP  100  and  the  wire  wrap 
WW-100.  Send  for  an  Artec  Board,  your 
order  will  be  sent  the  same  day  as  received. 

Board  &  8K  of  memory — $290.00 
8K  add  on  kits— $255.00  ea. 
Full  32K  board— $1,055.00 


GP-100— $20.00 

Maximum  design 
versatility  along 
with  standard  ad- 
dress decoding  and 
buffering  for 
S — 100  systems. 
Room  for  32  un- 
committed 16  pin 
IC's,  5  bus  buffer  & 
decoding  chips,  1 
DIP  address  select 
switch,  a  5  volt  reg- 
ulator and  more. 
High  quality  FR4 
epoxy.  All  holes  plated 
through.  Reflowed  sol- 
der circuitry. 


WW-100— $20.00 

A  wire  wrap  breadboard, 
similar  to  the  GP  100.  Al- 
lows wirewrap  of  all 
sizes  of  sockets  in  any 
combination.  An  extra 
regulator  position  for 
multiple  voltage  applica- 
tions. Contact  finger 
pads  arranged  for  easy 
pin  insertion. 


TO  ORDER:  Use  your  Mastercharge  or 
BankAmericard.  Or  just  send  along  a  money 
order.  Your  order  will  get  same  day  service. 

FOR  MORE  INFORMATION:  For  more 
information  about  these  or  any  of  Artec's 
complete  line  of  circuit  boards  or  for  either 
industrial  or  personal  use,  please  call  or 
write.  A  catalogue  will  gladly  be  sent. 


Please  send  me: 

□  32K   □  GP-100   □  WW-100 

□  I've  enclosed  a  money  order. 
Bill  my  □  Mastercharge 

□  BankAmericard  No  - 


Name  . 


Address 
City  


.Zip. 


10%  discount  for  students  &  computer  club  members. 


mCC  €L€CTROMIC>,  IMC 

605  Old  County  Rd.  •  San  Carlos,  CA  94070  •  (415)  592-2740 
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A  CALL  FOR  SPEAKERS 


You  read  about  the  FIRST  West  Coast  Computer  Faire 
in 

Byte,  Interface  Age,  Kilobaud,  Personal  Computing,  etc. 
held  in  San  Francisco  last  April 
■  13,000  People  ■  200  Exhibitors  ■  100  Speakers 
over  320  pages  of  published  Conference  Proceedings. 
Well.  .  . 


WE'RE  DOIN'  IT  AGAIN 


The  SECOND  West  Coast  Computer  Faire | 

will  be  held  in 
The  Brand  New  Convention  Center  in  San  Jose 
in  the 

middle  of  "Silicon  Valley"  -  the  south  end  of  the  San  Francisco  Peninsula 

expecting 

■  10,000-15,000  People  ■  50-1 00  Speakers  ■  1  50-190  Exhibitors 


March  3 


1978 


9am-6pm         9am-6/>m     Noon- 5  pm 
(That's  right  after  Compcon  concludes  in  San  Francisco) 


YOU  Can  Be  A  Part  Of  It: 

■Talk  about  your  latest  project    "Exhibit  homebrewed  system    "Organize  &  chair  Conference  Section 

Write  now  for  speaker's  instructions  Prizes  for  best  "homecooking"  Help  gather  speakers  yu  want  to  hear 

Conference  tal  ks  will  be  published  (just  like  an  old  county  fair)  Assure  the  Conference  has  topics  thatinterest  you 

Talks  to  be  included  in  the  published  Conference  Proceedings  must  arrive  by  January  2,  1978,  in  the  required  format. 

Some  of  the  Conference  Sections  being  planned: 


►  Tutorials  for  computer  novices 

►  Speech  synthesis  &  speech  recognition 
►Computer-driven  &  computer-assisted  music  systems 
►Computer  graphics  &  video  art 

►  Personal  computers  f  or  the  physically  disabled 

►  Manufacturer  tutorials  on  explicit  systems 


Quick!  Write  for  more  details: 
Computer  Faire,  Box  1 579,  Palo  Alto  C A  94302 


►Personal  computers  for  education 

►  Business  systems  using  "home"  computers 

►  Computers  &  amateur  radio 

►  Hardware  &  software  design  &  implementation 

►  Standards  for  hardware,  interfaces  &  software 

►  Workshops  for  club  leaders,  retailers,  NL  editors,  etc. 


SPEAKERS'  PAPERS'  DEADLINE:  IAN. 2 
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Alphanumeric  Printer  MP  580 

The  Printer  MP  580  is  a  serial  printer;  print- 
ing is  performed  from  left  to  right  by  a  mobile 
head  with  7  printing  electrodes;  the  character 
is  printed  on  the  paper  by  a  dot  matrix  gener- 
ated by  the  control  logic. 

The  printing  process  is  of  the  non-impact 
type  on  metallized,  electrosensitive  paper  on 
which  the  printed  characters  are  permanently 
recorded.  In  the  case  you  will  find  —  for 
special  interfaces  —  a  printed  circuit  for  up  to 
24  wire  wrap-sockets. 

Input/Output  levels  are  TTUCMOS  compati- 
ble fan  out  2  Standard  TTL.  Print  command  is 
DC  coupled  low  to  high.f  Input  data  is  6  bit 
parallel  column  serial  according  to  ASCII  code. 
Address  output  is  6  bit  binary  coded  positive 
logic  (for  parallel  interface).  Other  signals  in- 
clude busy,  blank,  data  request,  end  of  line. 
The  MP  580also  has  a  signal  connector  32-pin 
DIN  41612. 

For  further  information  contact  Gertsch 
Brutsch  AG,  Hertistrasse  25,  CH-8304 
Wallisellen,  Switzerland. 


Peripherals 


pin  compatible  with  the  industry  standard 
S-100  bus.  A  single  printed  wire  board  plugs 
directly  into  the  S-100  connector. 
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Off-Line  Recorder 
"Silent  700"  Terminals 

The  Memodyne  ANSI  Compatible  Recording 
System  Model  2146  is  a  compact,  write  only 
recorder  that  lets  you  record  off-line  at  remote 
sites  and  times  to  free  up  a  terminal.  It  accepts 
serial  data  at  five  selectable  rates  up  to  1200 
baud  and  records  in  ANSI/ECMA  format.  It  will 
also  accept  parallel  data.  Standard  Phillips 
cassettes  are  used  and  may  also  be  read  back 
on  a  Memodyne  3765-8  recorder. 


The  Model  2146  stands  alone,  has  easy-to- 
use  front  panel  controls,  in-out  connectors, 
power  supplies  and  carrying  case.  The  unit 
measures  IOV2"  x  7"  x  11 V2",  weighs  ten 
pounds  and  operates  on  110V  AC  50-60  Hz; 
220V  AC  optional.  Baud  rates  are  110,  150,  300, 
600  and  1200. 

The  Memodyne  ANSI  Compatible  Recording 
System  2146  sells  for$1725.  For  more  informa- 
tion, contact:  Memodyne  Corporation,  385 
Elliott  St.,  Newton,  MA  02164,  (617)  527-6600. 
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LSI-Based  Controller  with 
S-100  Compatibility  for 
Micro-Diskette  Drives 

The  Wangco  8201  Micro-Controller™  pro- 
vides a  general  purpose  host  interface  for  use 
in  6800  and  8080  based  microcomputer 
systems,  minicomputers  and  other  byte 
oriented  systems.  One  version  of  the  8201  is 


The  principal  component  of  the  8201  is  the 
new  Intel  MCS  8048,  a  state-of-the-art  micro- 
processor providing  1K  of  ROM,  RAM  and  I/O 
ports  on  a  single  chip. 

Less  than  30  ICs  are  used,  therefore,  the 
controller  size  is  a  compact  51/2M  square. 

The  Wangco  8201  will  control  up  to  four 
drives.  Price:  $490.00  in  single  unit  quantity 
OEM  discounts  available.  Delivery:  30  days 
ARO.  For  further  information  contact  Wangco 
Inc.,  5404  Jandy  Place,  Los  Angeles,  CA  90068, 
(213)  390-8081. 
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TVT-6  Direct  Video  Display 

TVT-6  provides  software  controllable  op- 
tions including:  Scrolling;  over  2K  on-screen 
characters  with  only  3MHz  bandwidth;  full  per- 
formance cursor;  variety  of  line/character  for- 


•  Record  and  playback  at  120, 
60  or  30  self-clocking  bytes  per 
second  (extended  Kansas  City 
Standard) 

•  1200,  600  or  300  baud  data 
terminal  interface 

•  Dual  cassette  operation 

•  Compatible  with  SWTPC  cas- 
sette software 

•  Optional  kit  permits  program 
control  of  cassettes 

•  Optional  adaptor  permits  inter- 
facing with  any  computer 


UPGRADE  YOUR  SWTPC  6800  SYSTEM  T0 1200  BAUD  WITH 
PERCOM'S  CIS-30+  DUAL-CASSETTE/TERMINAL  INTER  FACE 

The  CIS-30+  . . .  four  times  as  fast  as  SWTPC's  AC-30  with  the  same  dual-cassette 
capability  . . .  plus  a  1 200-baud  data  terminal  interface  ...  in  a  SWTPC  color-com- 
patible package  that's  only  1/10  the  size  of  the  AC-30. 

Dependable?  The  simplicity  of  Harold  Mauch  PerCom  Data  designs  says  more 
than  any  well-chosen  words.  Simply  put,  for  only  $69.95*  you  get  the  fastest,  most 
dependable  dual  function  interface  you  can  buy  for  your  SWTPC  6800. 

See  your  nearest  dealer  or  order  direct  from  PerCom. 

PerCom  'peripherals  for  personal  computing' 

*  Kit  price.  Assembled  and  tested:  $89.95  +  shipping.  Tex.  res.  add  5%  tax.  BAC  &  MC  available. 


PERCOM  DATA  COMPANY.  INC. 

DEPT.  I  •  31S  BARNES  •  GARLAND,  TX  75042 

(214)  27&-1968 
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mats  including  16/32,  16/64,  even  32/64;  user 
selectable  line  lengths  and  more  for  only 
$35.00  in  kit  form  from  PAiA. 


An  instruction  manual  for  the  TVT-6  in- 
cluding full  operational  details  isalsoavailable 
from  PAiA  for  $1.00  postpaid.  For  more  infor- 
mation contact  PAiA  Electronics,  Inc.,  1020  W. 
Wilshire  Blvd.,  Oklahoma  City,  OK  731 16. 
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TDL's  Video  Display  Board 

Technical  Design  Labs  has  introduced  the 
Video  Display  Board  (VDB),  a  video  interface 
for  the  S-100  Bus  microcomputers. 

The  VDB  consists  of  two  boards,  one  piggy- 
backed to  the  other.  The  unit  occupies  one 
edge  connector  on  the  bus,  but  takes  up  the 
space  of  two  boards. 


The  VDB  contains  its  own  display  buffer 
memory  and  provides  two  pages  of  display, 
each  with  25  rows  of  80-characters.  The  VDB 
works  with  either  modified  TV  set  or  monitor 
and  has  an  on-board  8-bit  parallel  keyboard 
port  with  status  strobes. 

The  VDB  is  priced  at  $349  in  kit  form  and 
$449  when  assembled  and  tested.  Software 
character  and  graphics  output  drivers  for  Z80* 
and  8080  systems  are  supplied. 

For  additional  information,  contact 
Technical  Design  Labs,  Research  Park,  Bldg. 
H,  1101  State  Road,  Princeton,  NJ  08540.  (609) 
921-0321. 

*Z80  is  a  registered  trademark  of  Zilog 
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24  x  80  Video  Display  Module 

Celetron  Dataannouncesa  unique  videodis- 
play  module  which  includes  a  Byte  Standard 
(Kansas  City)  audio  cassette  interface  as  well 
as  a  bi-phase  cassette  interface  usable  with 
audio  recorders  at  2400  baud  and  up,  and  with 
digital  cassette  recorders  at  baud  rates  limited 
only  by  the  capabilities  of  the  media.  The  video 
board  has  on-board  1K  of  RAM  in  the  form  of 
state-of-the-art  1 K  x  4  static  and  operates  as  1 K 
of  system  memory.  It  is  supplied  in  either  24 
lines  x  40  or  up  to  12  lines  x  80  format  (readily 
changeable  with  a  jumper  change  and  a  com- 
ponent substitution). 

Instead  of  making  use  of  conventional  ROM 
character  generators,  the  character  set  is 
stored  in  a  bi-polar  PROM,  permitting  either 
the  user  or  the  manufacturer  to  customize  the 
character  set.  For  example,  an  APL  version  will 
be  offered  by  the  manufacturer. 

Other  versions  will  be  introduced  in  the  very 
near  future,  specifically  for  the  Intel  SBC  bus 
structure,  and  another  board  is  planned  for  use 
with  Heathkit  H8  8080  systems. 


For  further  information  contact  Celetron 
Data,  P.O.  Box  6215,  Syracuse,  NY  13217.  (315) 
422-6666. 
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Model  200  MINIDRIVE™ 

North  Atlantic's  Qantex  Division  announces 
the  Model  200  MINIDRIVE™  storage  module, 
which  is  a  low  cost,  super  compact  and  highly 
reliable  tape  transport  for  the  3M  Company  s 
recently  developed  Model  DC100A  miniature 
Data  Cartridge.  The  transport,  which  forms  the 
basic  electromechanical  building  block  for 
OEM  data  storage  systems,  measures  only  3" 
x  4"  x  4'/8"  with  cartridge  in  place,  weights 
about  one  pound,  and  stores  up  to  720,000 
bytes  of  unformatted  data  on  the  cartridge's 
140-feet  of  magnetic  tape. 


The  new  Model  200  MinidriveIM  is  available 
in  quantity  within  about  4  weeks  from  receipt 
of  order.  The  associated  electronic  printed  cir- 
cuit boards  have  roughly  the  same  delivery 
schedule.  In  single  quantity,  the  single  track 
version  of  Model  200  lists  for  $250.00.  The 
highest-performance  version  lists  single  for 
$350.00.  For  further  information  contact  North 
Atlantic  Industries,  Inc.,  Qantex  Div.,  200  Ter- 
minal Dr.,  Plainview,  NY  11803,  (516)  681-8350. 
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Black  Box  Printer  for  the 
Computer  Hobby  Market 

The  BLACK  BOX  Printer  is  a  low  cost 
($396.00),  fully  assembled,  80  column,  10  char- 
acter per  second  impact  printer.  Utilizing  a 
print  cylinder  (not  a  dot  matrix)  containing  a  64 
ASCII  character  set,  up  to  three  copies  are 
possible  on  tractor  (or  pressure)  fed  8V2"  wide 
paper. 

Full  documentation  is  supplied  with  the 
printer  including  trouble  shooting  guides, 
installation  and  maintenance  instructions, 
printer  and  interface  schematics,  plus  instruc- 
tions on  how  to  wire  up  to  the  I/O  parallel  port. 

The  only  option  is  the  base  and  cover  for 
$29.95.  Otherwise,  the  printer  is  shipped  com- 
plete —  ready  to  connect  and  use.  Detailed 
literature  is  available  from  Expandor,  Inc.,  612 
Beatty  Road,  Monroeville,  PA  15146,  (412) 
373-0300. 
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Triple  i  STR™-150  Cassette  Program 
Storage  and  Retrieval  System 

Triple  I  gives  you  a  low-cost  way  to  incor- 
porate a  reliable  remote-controlled  magnetic 
tape  recorder  into  your  digital  systems.  This 
complete  tape-drive  unit  provides  full  remote 
signal  control  of  all  transport  functions.  It  in- 


cludes read/write  electronics,  control  and  tim- 
ing logic,  and  motor  control  logic.  All  you  need 
to  supply  is  a  mounting  location,  power  sup- 
ply, and  an  interface  with  the  controlling  I/O 
devices. 


The  unit  is  designed  for  use  with  micro  and 
mini  computers,  controllers,  and  other  devices 
requiring  remote  control  of  the  tape  drive. 

The  patented  Speed  Tolerant  Recording 
(STR)  technique  is  used  to  achieve  extremely 
high  data  reliability  with  standard  low-cost 
digital  cassettes.  The  technique  also  assures 
total  STR-150  unit-to-unit  tape  compatibility  as 
well  as  compatibility  with  all  tapes  recorded  on 
any  Triple  i  STR-type  recorder. 

For  further  information,  write  or  call  Triple  I, 
4605  North  Stiles,  Oklahoma  City,  OK  73118. 
(405)  521-9000. 

CIRCLE  INQUIRY  NO.  132 


The  Magic  Black  Box 

RO-CHE  Systems  now  includes  an  I/O  Driver 
for  BASIC  with  their  Multi-Cassette  Controller, 
which  controls  up  to  four  cassette  recorders. 
This  means  that  BASIC  programs  can  read 
records  from  cassette  tape  and  write  records 
to  cassette  tape  under  program  control. 
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The  I/O  Driver  is  patched  to  from  BASIC  and 
handles  all  input  and  output  to  either  the  cas- 
sette operating  system  or  the  console. 

The  Multi-Cassette  Controller,  which  plugs 
into  a  single  Tarbell  interface  board,  comes  in 
two  models.  The  4-port  kit  is  $140.00  and  the 
two-port  kit  is  $110.00.  Software  included  con- 
sists of  the  Cassette  Operating  System,  BASIC 
I/O  Driver  and  listing,  Assembler  with  patches 
to  assemble  large  programs  from  tape,  Demo 
BASIC  program  and  Demo  record  file. 

Optional  application  software  is  available 
for  text  editing,  formatting,  sorting,  merging, 
copying,  etc.  Please  direct  inquiries  to  RO- 
CHE Systems,  7101  Mammoth  Ave.,  Van  Nuys, 
CA  91405. 

CIRCLE  INQUIRY  NO.  133 


Integral  Impact  Printer 

Full-performance,  full-feature,  dot  matrix  im- 
pact printer  designed  for  use  with  mini  or  micro- 
computer systems  prints  at  rates  to  120  cps 
with  up  to  132  characters  per  line.  The  Integral 
Impact's  standard  features  include  an  RS-232 
and  current  loop  serial  interface,  enhanced 
mode  (double  width)  characters  and  selectable 
character  and  line  sizes.  Multiple  copy  capabil- 
ity on  both  fan-fold  and  roll  paper  is  also  a  stan- 
dard capability. 
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OSBORNE  &  ASSOCIATES,  INC. 

^^/^k  The  World  Leaders  In  Microprocessor  Books  ^^^k 

Many  books  on  microprocessors  and  their  use  are  now  on  the  market,  and  most  of  them  have  names  that  sound  alike.  But 
Osborne  &  Associates'  books  have  dominated  this  market  since  1975,  when  our  first  book  appeared.  With  rave  reviews  from 
all  over  the  world  —  with  more  than  five  hundred  university  text  adoptions,  our  books  are  all  best  sellers.  In  fact,  "An  In- 
troduction To  Microcomputers:  Volume  I  —  Basic  Concepts"  now  holds  the  world's  record  in  sales  volume  for  any  textbook 
sold  for  a  profit. 

If  you  want  information  on  microprocessors,  begin  with  the  Osborne  books. 


An  Introduction 
To  Microcomputers 


Volume  0 
The  Beginner's  Book 

By  Adam  Osborne. 


"An  Introduction  To  Microcom- 
puters: Volume  0  —  The  Beginner's 
Book"    By  Adam  Osborne. 

This  is  the  book  for  the  absolute  beginner. 
Assuming  that  you  know  nothing  about 
computers,  math  or  science  of  any  kind,  this 
book  explains  what  computers  are  all  about 
—  and  it  takes  you  to  the  point  where  you 
can  read  Volume  I.  300  pages. 
Book  No:  6001  $7.50 


"An  Introduction  To  Microcom- 
puters: Volume  I  —  Basic  Con- 
cepts"  By  Adam  Osborne. 

The  world's  best  selling  textbook.  This  book 
explains,  clearly,  concepts  common  to  all 
microcomputers,  yet  specific  to  none.  350 
pages. 

Book  No.:  2001  $7.50 


For  the  microcomputer  user,  a  series  of  books  provide 
complete  programs,  written  in  BASIC.  All  these  books  are 
by  Lon  Poole  and  Mary  Borchers. 
"Some  Common  Basic  Programs"    200  pages. 
Book  No:  21002  $7.50 

"Payroll  With  Cost  Accounting  —  In  Basic".  400 

pages   Book  No.:  22002  $12.50 

"Accounts  Payable  and  Accounts  Receivable" 

Book  No.:  23002  $12.50  Available  November  30, 
1977 

"General  Ledger  System" 

Book  No.:  24002  $12.50  Available  December  31, 
1977 


8080A 
AND  8085 

ASSEMBLY 
LANGUAGE 
PROGRAMMING 

BY  LANCE  LEVENTHAL 


"8080A  and  8085  Assembly  Language 
Programming"   By  Lance  Leventhal. 

This  book  is  for  the  assembly  language  pro- 
grammer or  student;  it  explains  assembly 
language  programming  for  the  8080A  and 
8085  microcomputers.  The  book  contains 
numerous  examples.  400  pages. 
Book  No.:  31003  $7.50  Available 
October  31,  1977 


"An  Introduction  To  Microcom- 
puters: Volume  II  —  Some  Real  Pro- 
ducts" (Revised  June  1977)  By  Adam 
Osborne,  Susanna  Jacobson  and  Jerry 
Kane. 

This  book  describes  every  common 
microprocessor  and  all  of  their  support 
devices.  Information  is  new  and  clearly  writ- 
ten. Only  data  sheets  are  copied  from 
manufacturers.  1200  pages. 
Book  No.:  3001  $15.00 


The  "Programming  For  Logic  Design"  series  of  books  show 
how  to  use  microprocessors  in  a  digital  logic  environment. 

"8080  Programming  For  Logic  Design"    By  Adam 
Osborne.  300  pages. 
Book  No.:  4001  $7.50 

"6800  Programming  For  Logic  Design"   By  Adam 
Osborne.  300  pages. 
Book  No.:  5001  $7.50 

"Z80  Programming  For  Logic  Design"  By  Adam 
Osborne  and  Susanna  Jacobson. 

Book  No:  7001  $7.50  (Available  November  30, 
1977) 


OSBORNE  &  ASSOCIATES,  INC.       P.O.  BOX  2036       BERKELEY,  CA    94702       DEPT.  C 


£7  TITLE 

UNIT  PRICE 

QUANTITY^) 

'Volume  0— The  Beginner's  Book  (#6001) 

$7.50  ea. 

Volume  I  —  Basic  Concepts  (#2001) 

$7.50  ea. 

Volume  II  —  Some  Real  Products  (#3001) 
revised  1977 

$15.00  ea. 

8080  Programming  For  Logic  Design  (#4001) 

$7.50  ea. 

6800  Programming  For  Logic  Design  (#5001) 

$7.50  ea. 

8080A/8085  Assembly  Language  Programming 
(#31003) 

$7.50  ea. 

Some  Common  BASIC  Programs  (#21002) 

$7.50  ea. 

Payroll  With  Cost  Accounting  (#22002) 

$12.50  ea. 

-J 

NAME/COMPANY 


ADDRESS 


CITY,  STATE  AND  ZIP 


TELEPHONE 


We  will  only  invoice  for  purchase  orders  of  over  10  books. 
Shipping  charges  for  bulk  orders  to  be  arranged. 

Q   Check  or  Money  Order  enclosed  (Calif,  residents  include  sales  tax) 

I  will  be  using  these  books  for  ■ 


Please  check  one  space  below: 

4th  Class  Mail  Delivery  (3-4  weeks  within  the  U.S.A.) 
I  have  included  $.50  per  book  for  U.P.S.  (allow  10  days) 
I  have  included  $1.50  per  book  for  special  rush  shipment  by  air. 
I  have  included  $.50  per  book  foreign  surface  mail. 
I  have  included  $3.00  per  book  for  foreign  airmail. 
I  require  information  on  consignments,  discounts  and  distributors 


outside  the  U.S.A. 
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Using  the  RS-232  serial  interface,  the  printer 
can  be  integrated  to  any  mini  or  micro- 
computer system  by  simply  attaching  it  to  a 
standard  serial  port. 

Unit  price  for  the  Integral  Impact  is  $745 
with  quantity  discounts  available.  Delivery  is 
30-60  days  ARO.  For  further  information,  con- 
tact: Integral  Data  Systems,  Inc.,  5  Bridge  St., 
Watertown,  MA  02172,  (617)  926-1011. 

CIRCLE  INQUIRY  NO.  134 

RS232C  Desktop  Paper  Tape  Reader 

DECITEK's  desktop  reader,  designated 
Model  262D9,  can  be  configured  for  desktop  or 
rack  mount  with  or  without  fan  fold  bins. 
Reading  speeds  are  0  to  300  characters  per  se- 
cond bidirectionally  and  synchronously  or 
asynchronously.  RS232C  connection,  current 
loop  and  parallel  I/O  are  all  standard  with  this 
model. 


Baud  rates  are  selectable  to  9600  baud.  In- 
terface characteristics  are  selectable  by  a  DIP 
mode  selection  switch  mounted  on  the  rear 
panel,  with  additional  program  functions  inter- 
nally programmable  by  jumpers. 

The  new  desktop  reader  incorporates  all  pro- 
ven DECITEK  design  advantages,  such  as 
patented  dual-sprocket  drive,  25,000  hour  light 
source  with  fiber  optics  and  stepper  motor 
drive.  For  further  information,  contact  Decitek, 
250  Chandler  St.,  Worcester,  MA  01602,  (617) 
798-8731 . 

CIRCLE  INQUIRY  NO.  135 


EXORprint™ 

EXORprint  is  an  economical,  self-contained, 
impact  printer  subsystem,  housed  in  an  attrac- 
tive table-top  cabinet,  intended  for  use  with 
M6800  development  systems.  EXORprint  is 
directly  compatible  with  an  EXORciser  or 
Micromodule  system. 


Adding  an  EXORprint  to  the  combinatin  of 
an  EXORdisk  (or  EXORtape)  and  an  EXORciser 


equipped  with  interface,  memory  and  auxiliary 
modules  brings  65-line-per-minute  printing 
capability  to  complement  the  hardware  and 
software  generating  power  of  the  M6800 
development  system. 

The  unit  price  of  this  table-top  sized  printer 
is  $1 725.00  (110  Vac,  60  Hz  version).  EXORprint 
is  available  now,  from  the  factory  and  from 
authorized  Motorola  distributors.  For  further 
information  contact  Motorola  Microsystems  at 
(602)  244-6815  or  the  Technical  Information 
Center,  Motorola  Semiconductor  Products, 
Inc.,  P.O.  Box  20924,  Phoenix,  AZ  85008. 

CIRCLE  INQUIRY  NO.  136 

Mini/Microcomputer  Printer 

Ideally  suited  for  terminal  applications  or  as 
stand-alone  printers,  the  DP-1000  Series  Digi- 
tal Printers  feature  a  dot  matrix  impact  printing 
element  capable  of  printing  64  alphanumeric 
and  special  symbols  in  40  characters  per  line 
at  1.25  lines  per  second  on  standard  single  or 
multiple-copy  paper  rolls. 


Three  basic  ASCII  configurations,  conform- 
ing generally  to  EIA  RS232-C,  allow  interfacing 
to  most  minicomputers,  modems,  and  the 
current-drive  mode  to  Teletype®  printers.  Stan- 
dard baud  rates  from  110  to  2400  baud  are 
available.  All  models  have  internal  storage. 

Single  or  double  width  characters  may  be 
selected  via  an  external  control  line,  allowing 
either  6  or  12  characters  per  inch  to  be  inter- 
mixed on  a  line. 

Prices  for  the  DP-1000  Series  start  at  under 
$700,  with  substantial  dealer  and  OEM  dis- 
counts offered.  For  complete  details,  contact 
Anadex,  9825  DeSoto  Ave.,  Chatsworth,  CA 
91311,(213)998-8010. 

CIRCLE  INQUIRY  NO.  137 

Phi-Deck®  Cassette  Transport 

Triple  I  is  adding  a  new  fixed  speed  model 
with  an  AC  capstan  motor  to  its  line  of  elec- 
tronic cassette  tape  transports.  Features  of 
this  model  include  four-motor  control,  remote 
control  capabilities,  fast  start/stop,  less  than 
30secondsrewind,andspeedsfrom  1  to  10  ips. 


The  price  for  a  single  unit  is  $149.00.  Quan- 
tity pricing  for  500  units  is  below  $100.00. 

The  unit  has  applications  in  microproces- 
sors, data  recording/logging/storage,  program- 
ming, instrumentation,  industrial  controls, 
data  duplicating,  security/automatic  warning 
systems,  testing  apparatus,  audio-visual  edu- 
cation, hi-fi,  and  othergeneral  applicaitons. 

Control  boards  for  the  Phi-Deck  are  TTL, 
DTL,  CMOS  compatible  and  contain  all  the  cir- 
cuitry for  proper  control  of  the  Phi-Deck  tape 
transports. 


For  further  information,  write  or  call:  Triple  I, 
Inc.,  4605  N.  Stiles,  P.O.  Box  18209,  Oklahoma 
City,  OK  731 18.  (405)  521-9000. 

CIRCLE  INQUIRY  NO.  138 


GCR  Cassette  Storage  System 

The  Triple  I  cassette  storage  system  is  a 
total  magnetic  tape  data  storage  and  retrieval 
system  capable  of  controlling  up  to  4  Phi- 
Deck®  cassette  transports  and  accessing  any 
of  over  one  million  8-bit  bytes  within  20 
seconds. 


The  system  is  ideal  for  general  purpose  data 
and  program  storage,  file  copying,  editing,  and 
sorting  operations.  Each  deck  is  fully  con- 
trolled to  prevent  tape  breakage.  Electronic 
braking  precisely  controls  tape  for  fast  forward 
and  rewind  operations.  This  system  operates 
at  1600  flux  changes  per  inch,  yielding  a  data 
transfer  rate  of  800  bytes  per  second  at  a  tape 
speed  of  five  inches  per  second. 

Single  quantity  price  for  the  basic  GCR  sys- 
tem, which  includes  one  Phi-Deck  transport 
and  one  board  for  control  and  encoding/de- 
coding, is  $375.00. 250  quantity  price  is  $295.95. 

Extra  decks  and  other  quantity  pricing  are 
available  from  Triple  I,  4605  N.  Stiles,  P.O.  Box 
18209,  Oklahoma  City,  OK  731 18.  (405)  521-9000. 

CIRCLE  INQUIRY  NO.  139 

MSDV-100 

The  MSDV-100  Video  Display  System  is  a 
high  quality  80  character,  24  line  video  output 
deviceforS-100  systems.  Eachof  the  1,920  char- 
acters may  be  set  under  software  control  to 
blink,  be  underlined  or  be  brighter  than  normal. 


aimuBMrw  ti.s.ti..  Lit.,  zra^dusaniva,,  mutt,  caa 


The  MSDV-100  character  set  includes  full 
upper  and  lower  case  ASCII,  as  well  as  a  com- 
plete set  of  vertical  and  horizontal  lines.  In  ad- 
dition, nine  levels  of  grey  scale  may  be 
generated  permitting  easy  display  of  charts, 
graphs,  order  entry  forms,  and  animation. 

The  MSDV-100  Video  Display  System  is 
available  directly  from  MSD,  Inc.  at  a  price  of 
$285  in  kit  form,  $385  assembled.  For  further 
information  call  (303)  758-7411  or  write  MSD, 
Inc.,  2765  S.  Colorado  Blvd.,  Denver,  CO  80222. 
CIRCLE  INQUIRY  NO.  140 

MECA  ALPHA-1  System 

The  MECA  ALPHA-1  System  is  a  cassette 
based  mass  storage  system  for  S-100  bus  com- 
puters. The  System  is  offered  with  a  powerful 
cassette  operating  system  which  supports  a 
wide  range  of  business,  development  and 
educational  activities.  Meca  offers  a  stand 
alone  operating  system  or  one  with  Extended 
BASIC.  Applications  include  mailing  lists, 
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Chicago  Computer  Store  Inc. 

517  Talcott  Road  Park  Ridge,  Illinois  60068  312/823-2388 
COMPUTER  CENTER 


First  in  Chicago  now  proudly  announces: 

3  NewStores 


First  in  Peoria,  Illinois 

Altair  Computer  Center 

4919B  N.  Sheridan  Road 
Peoria,  Illinois  61614 
309/692-7704 


First  in  Downtown  Chicago 

Chicago  Computer  Store 

One  Illinois  Center 
Chicago,  Illinois  60601 
(Opening  in  October) 


First  in  Appleton,  Wisconsin 

Altair  Computer  Store 

285  W.  Northland  Avenue 
Appleton,  Wisconsin  54911 
414/731-9559 

12:00  noon  to  8:00  P.M. 


All  stores  open  hours:  Tuesday,  Wednesday,  Friday  -  1  2:00  noon  to  6:00  P.M.,  Thursday 
Saturday  -  9:00  A.M.  to  5:00  P.M. 

Special  morning  hours  by  appointment  for  business  systems  demonstration. 


off  the  shelf. 

Altair  Products  /  kit  or  assembled 

Altair  Business  Systems  /  computer,  disks,  printers,  CRT's 

Altair  Business  Software  /  lease-purchase  plans  for  business  systems 

Meca  alpha  tape  drives 

Micro-Term  Terminals—  ACT-1,  ACT-2,  ACT-4 
Sanyo  Monitors 
G.  Risk  Keyboards 

Cromemco 

OK  Machine  /  wire  wrap 
Continental  Specialties  /  breadboard 
Vector  /  wire  wrap 

Weller,  Edsyn,  Belden,  Spectra,  Parts,  Supplies,  TTL 
Large  Selection  of  Books  &  Magazines 
Oliver  Audio  Paper  Tape  Reader 
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payroll,  billing,  inventory,  program  develop- 
ment and  training  system  using  unique  audio 
capabilities. 


A  wide  variety  of  system  configurations  are 
available  which  allow  you  to  purchase  only  the 
amount  of  system  required  for  your  applica- 
tion. Prices  start  at  $240  and  units  are  available 
from  stock.  For  more  information  contact 
Meca,  7026  O.W.S.  Rd.,  Yucca  Valley,  CA 
92284.  (714)  365-7686. 

CIRCLE  INQUIRY  NO.  141 

Model  81  Printer 

A  new  inexpensive  dot  matrix  serial  impact 
printer  is  being  offered  by  Tele  Speed  Com- 
municatinos,  Inc.,  designed  to  meet  the  need 
of  the  microprocessor  market  or  wherever  in- 
expensive hard  copy  output  is  required. 


The  Model  81  Printer  is  an  80  cps,  80+  col- 
umn, bi-directional  asynchronous  printer,  com- 
plete with  electronics,  power  supply  and 
cabinet.  The  printing  media  is  pressure  sen- 
sitive paper  and  is  friction  fed;  a  ribbon 
mechanism  and  a  tractor  mechanism  are  of- 
fered as  options. 

The  Model  81  Printer  with  parallel  ASCII  in- 
terface is  offered  at  $615.00.  Deliveries  are 
scheduled  to  begin  in  December.  For  further 
information  contact  Tele  Speed  Communica- 
tions, inc.,  P.O.  Box  647,  Syosset,  NY  11791. 

CIRCLE  INQUIRY  NO.  142 

CL2400  Microcomputer  Clock 

Canada  Systems  CL2400  is  a  unique  S-100 
bus  real-time  clock  that  keeps  the  present  time 
of  day  in  hours,  minutes,  and  seconds.  De- 
signed specifically  for  ease  of  use,  the  CL2400 
is  a  self-contained  hardware  clock  that  con- 
tinually updates  the  time,  using  the  highly  ac- 
curate 60  Hz  AC  power  line  frequency  as  a 
reference. 
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The  CL2400  comes  with  complete  documen- 
tation, including  sample  programs  in  both  8080 
assembly  language  and  BASIC.  The  addition  of 


a  single  wire  between  the  microcomputer's 
power  supply  and  the  bus  is  required  for  the  60 
Hz  reference.  In  assembled  form  the  CL2400  is 
$135.  The  kits  are  $98.  Delivery  is  stock  to  two 
weeks.  For  further  information  contact  Canada 
Systems,  Inc.  P.O.  Box  516,  La  Canada,  CA 
91011,  (213)  790-7957. 

CIRCLE  INQUIRY  NO.  143 

Power  Control  System  for 
the  Serious  User 

Canada  Systems  has  introduced  its  PC3200 
Power  Control  System,  a  series  of  components 
that  opens  up  countless  new  applications  for 
S-100  bus  microcomputers. 


The  system  components  combine  to  form  a 
high  quality  AC  power  switching  system  that 
enables  microcomputer  control  of  lights,  small 
motors,  appliances,  tools,  etc. 

PC3200  System  components  available  are 
the  PC3216  16-channel  Control  Logic  Interface 
($189  kit,  $240  assm.),  and  the  PC3202 
400-watt,  120VAC  Power  Control  Unit  ($39.50 
kit,  $52  assm.)  For  information  contact  Canada 
Systems,  Inc.,  P.O.  Box  516,  La  Canada,  CA 
91011,  (213)  790-7957. 

CIRCLE  INQUIRY  NO.  144 

$595  Nonimpact  Microprinter 

The  Micro  1  is  a  nonimpact,  high  speed,  low 
cost,  compact  microprinter  utilizing  electric 
discharge  technology  and  special  aluminum 
coated  paper. 


The  Centronics  microprinter  has  a  print  speed 
of  240  characters  per  second  and  sells  for 
$595.  It  is  offered  as  a  complete  unit  including 
case,  power  supply,  96  character  ASCII 
generator  and  interface,  paper  roll  holder,  in- 
frared low  paper  detector,  bell,  and  multi-line 
asynchronous  input  buffer. 
For  further  information  contact  Centronics 
Data  Computer  Corp.,  Hudson,  NH  03051,(603) 
883-0111. 

CIRCLE  INQUIRY  NO.  145 


The  MECA  CMS  System 

The  MECA  CMS  System  is  a  Digital  Cassette 
System  which  is  plug  compatible  with  the 
Radio  Shack  Model  TRS-80  Computer.  The 
system  is  designed  for  business  applications 
such  as  Mailing  Lists,  Payroll,  Billing  and  In- 
ventory. 

The  Meca  CMS  System  can  be  used  in  Busi- 
ness Applications  by  itself  or  with  Floppy 
Discs. 

The  Meca  CMS  System  comes  assembled 
and  ready  for  operation.  Prices  start  at  $399  for 


a  single  drive.  Availability  is  45  days  ARO.  For 
further  information  contact  Meca,  7026  O.W.S. 
Rd.,  Yucca  Valley,  CA  92284. 
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Intelligent  Remote  Controller 
for  S-100  Systems 

Mountain  Hardware's  new  Introl™  system 
is  a  sophisticated  remote  control  system  that 
communicates  over  the  standard  100  VAC 
power  lines.  The  AC  Controller™  board  is  an 
S-100  comptaible  board  that  is  capable  of  con- 
trolling up  to  64  remote  units  anywhere  in  your 
building.  The  AC  Remote™  unit  has  two  in- 
dependently controllable  AC  sockets  that  can 
turn  two  500  watt  appliances  on  or  off.  The 
computer  can  also  "poll"  the  remote  to  check 
its  status  (on  or  off).  Programs  can  easily  be 
written  in  BASIC  or  assembly  language  or 
monitor  and  control  remote  devices. 


Introl  system  components  are  available  in 
kit  or  assembled  form.  All  AC  Remotes  are 
housed  in  an  attractive  walnut  cabinet.  Kit 
price  for  the  AC  Controller  is  $149  and  the  AC 
Remote  is  $99.  Contact  Mountain  Hardware, 
Inc.,  P.O.  Box  1133,  Ben  Lomond,  CA  95005. 
(408)  336-2495. 
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Word  Processor  Uses  Floppy 
Software  for  Easy  Growth 

A  software-based  word  processing  system 
from  NBI,  Inc.  offers  users  applications  flex- 
ibility as  well  as  the  performance  of  expensive 
hardware-based  systems  at  substantially  lower 
prices.  _ 


The  NBI  System  I  is  designed  specifically  to 
provide  first-time  users  with  an  economical 
and  easily  upgradeable  approach  to 
automating  the  production  of  high-volume  cor- 
respondence —  particularly  repetitive  letters 
—  as  well  as  document  editing  and  production. 

Priced  at  $11,999,  the  System  I  allows  users 
to  continuously  update  applications  by  enter- 
ing changes  on  the  system's  standard 
diskette,  which  stores  approximately  250K 
characters,  or  about  50  pages  of  text. 

For  more  information  contact  NBI,  Inc.,  5595 
East  Arapahoe  Ave.,  Boulder,  CO  80303,  (303) 
444-5710. 
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Discs 


8080-Based  Diskette  Drive 
Intelligent  Controller 

The  Model  1070  Diskette  Drive  Controller  is 
the  first  "intelligent"  diskette  drive  controller 
for  microcomputer  systems  —  one  able  to 
communicate  by  file  name  and  assume  all 
"housekeeping"  functions  usually  performed 
by  the  CPU. 


Delivery  is  30-60  days  ARO.  For  further  infor- 
mation contact  PerSci,  Inc.,  12210  Nebraska 
Ave.,  W.  Los  Angeles,  CA 90025,  (21 3)  820-3764. 
CIRCLE  INQUIRY  NO.  149 

Dual  Diskette  Drive 

The  PerSci  Model  270  Dual  Diskette  Drive, 
incorporating  two  re'ad/write/erase  head 
assemblies,  measures  only  8.6"  high  x  4.4" 
wide  x  15.0"  deep.  Two  units  horizontal  or  four 
units  vertical  can  be  housed  in  a  19"  rack. 


12210  Nebraska  Ave.,  W.  Los  Angeles,  CA 
90025,  (213)  820-3764. 

CIRCLE  INQUIRY  NO.  150 

DATUM  8480  Disc  Controller 

The  DATUM  Model  8480  Disc  Controller  pro- 
vides a  complete,  on-line,  high-speed,  random 
access,  mass  storage  device  for  most  micro- 
computers. The  controller  can  accommodate 
from  one  to  four  disc  drives  of  2.5,  5.0  or  10.0 
megabyte  size. 

The  system  features  a  byte-oriented  I/O 
structure,  eight  macro  commands,  a 
ROM/FPLA-driven  sequencer,  preprogrammed 
format  functions  and  a  256-byte  sector  buffer. 


Designed  for  interface  to  most  major  micro- 
computers, the  Model  1070  incorporates  an 
8080  microprocessor  with  internal  disc 
operating  software  for  all  file  management 
functions  including  IBM  3740  formatting  and 
initializing. 

The  complete  PerSci  Diskette  Drive  sub- 
system includes  the  Model  1070  Controller,  in- 
terface, cabling  and  from  one  to  four  Model  70 
Diskette  Drives  or  one  to  two  Model  270  Dual 
Diskette  Drives. 

The  price  of  the  Model  270  Subsystem  Is 
$1,195  and  the  Model  270  dual  capacity  sub- 
system is  $1,495,  in  single  unit  quantity. 


This  dual  drive  is  fully  IBM  3740  compatible 
and  can  accommodate  a  total  of  3.8M  bits  of 
data  per  drive  (1.9  Mbits  on  each  diskette)  in 
IBM  3740  format. 

Also  unique  to  the  PerSci  drive  is  the  elec- 
tronic diskette  load  and  unload  system  which 
accurately  places  the  diskette,  eliminating  the 
possibility  of  diskette  loading  damage.  This 
automatic  load  permits  remote  control  opera- 
tion of  the  drive. 

For  further  information,  contact  PerSci,  Inc. 


The  controller  consists  of  a  single  printed- 
circuit  board  in  a  3.5-inch-high  chassis  with  an 
"intelligent"  front  panel  that  gives  visual  on- 
line status  of  the  controller.  The  controller  can 
be  purchased  without  the  chassis,  if  so 
desired. 

For  further  information  contact  Datum,  Inc., 


RAM's 

S-100  64K  MEMORY  CARD 

Parity,  S-100   Bus,   No  Wait  States,  DMA 

2102AL-4 

Nec  450NS 

1.45 

Compatibility  and  Memory  Size  Upgradeable. 

New 

64-99 

1.40 

Fully    Assembled   and  Tested  by  INTEL. 

100-Up 

1.35 

16Kx8Words        $  520.00 

2101  AL-4 

Nec  450NS 

2.75 

32K  x  8  Words  850.00 

2111  AL-4 

Nec  450NS 

2.75 

48K  x  8  Words  1350.00 

6810-1 

128x8  Bit 

5.00 

64K  x  8  Words  1800.00 

Pre- payment,  deduct  10% 

SAMTEC  SOCKETS 
LOW  PROFILE  DIPS 


1-99 

100-Up 

14  Pin  .20 

.18 

16  Pin  .22 

.20 

22  Pin  .35 

.33 

24  Pin  .33 

.30 

28  Pin  .42 

.40 

40  Pin  .45 

.43 

IMSIA  CONNECTORS  S-100 

1-25 

3.50 

25-Up 

3.25 

ITHACA  AUDIO  BOARDS 

PARTS 

8K  Ram  Card 

25.00 

Nec  Ram  Kit 

89.50 

Support  Chip  Set 

9.50 

Socket  Set 

17.20 

Regulator  Kit 

9.00 

Z-80  CPU  Card 

35.00 

Z-80  CPU 

22.50 

Support  Chip  Set 

28.50 

Socket  Set 

8.80 

Regulator  Set 

3.25 

OK  MACHINE  AND  TOOL  CO. 

WIRE  WRAP  TOOLS 
BW-630    Battery  WW 

Gun  33.00 

BT-2628   26-28  AWG  Bit  8.95 
WSU-30    Hand  Tool  5.95 
WSU-30M  Hand  Tool  (Modi- 
fied Wrap)  6.95 
50  feet  Kynar 
Wire  (red,  blue,  or 
yellow)  1.60 


SEMCOM 

INC. 

(313)  682-3869  325  S.  Winding  Drive 

Pontiac,  Michigan  48054 

Hours:  12  noon  —  8  p.m.  (Eastern  Time) 


INTEGRATED  CIRCUITS 

Buy  Low  Power  and  Save 


74LS00 

.27 

74LS160 

1.49 

74LS02 

,27 

74LS161 

1 .49 

74LS04 

,30 

74LS157 

1.20 

74LS08 

.27 

74LS174 

1.28 

74LS10 

♦27 

74  LSI  75 

1,28 

74LS11 

.27 

74L3131 

600 

74LS13 

,64 

74LS190 

2.13 

74LG2D 

♦27 

74  LSI  92 

1.62 

74LS21 

.27 

74LS193 

1.63 

74LS30 

,27 

74  LSI  94 

1.28 

74LS32 

.28 

74LS1 95 

1.45 

74LS40 

.30 

74LS251 

1.78 

74LS74 

.43 

74LS253 

1.28 

74LS8D 

1.28 

74LS257 

2,10 

74LSS6 

.47 

74LS290 

1.60 

74LS90 

95 

74LS293 

1,60 

74LS92 

.9  5 

74LS365 

,87 

74LS93 

.95 

74LS366 

.87 

74LS138 

128 

74L3367 

.87 

74LS151 

1,41 

74LS36S 

♦87 

74LS153 

1.14 

74LS42 

1,07 

74LS1 55 

1.23 

74LS47 

1,07 

74LS157 

1.28 

74LS48 

1.07 

74LS75 

1.75 

8T9& 

1.00 

8T97 

1.00 

8T26B 

2.10 

340T  5 

1,00 

340T  12 

1.00 

7805 

1 .00 

7812 

1,00 

YA-3-1Q15A  $9.00 

Single  supply  5  volts  replaces  all 
UARTS  (pin  for  pin} 


EpROM's 
2708  Fairchild  22.00 

Single  5  Votts  Supply 
2708  Signetics  16,00 
+5  Volts,  -12  Volts 

Both  27 OB's  Program  On  Alt  Stan- 
dard  Units  and  Wa^e  450  NS  Access 


5204 

C1702A 

6834-1 

6834 

5204A 


512x8  Bk 
256x8  Bft 
512x8  Bit 
512x8  Bit 
51  2x8  Bit 


lUsec  14.00 
1  Usee  10.00 
750  Nsec  16.50 
575  Nsec  17.50 
750  Nsec  16.50 


DOCUMENTATION 
AND  MANUALS 
INTEL    8080A  User  Manual 

INTEL     8085  User  Manuel 
Z-B0  User  Manual 
S-100  Design  Manuals 

Serial  1/0  and  TTY 

Interlace 
Parallel  1/0  Interface 
Floppy  Disk  Interface 
Z8078080A  CPU 

Design 
8085  CPU  Design 

CRYSTALS 

{Fundamental  Type) 

1B.432  Mhz  36,0  Mhz 

27  000  Mha  6.144  Mhz  (8085) 


4,00 

5.00 
6.50 


5.00 
5.00 
5.00 

5.00 
5,00 

6.00 


MICROPROCESSORS 


Z-80 
8085 


22.00 


Zilog  CPU 
Intel  5  Volt 
CPU  (8080  with 
clock)  29.00 
Nec  2  Mhz  CPU  13.50 
Nec  3Mhz  CPU  21.00 
Nec  2,5  Mhz  CPU 

20.00 

Mot  CPU  24.00 
MICROPROCESSOR 
SUPPORT  CHIPS 
PIO  (Parallel  I/O)  13.00 
CTC  (Timer)  13.00 
8  bit  Latch  3,00 
B080A  Clock  Chip  4,00 
8080A  Bus  Driver  7.00 
Serial  1/0  7,00 
8255C  Parallel  1/0  7.00 
8214  Interrupt  Chip  10.00 
8155   256x8  Ram,  22  I/O 

Lines  and  Timer  23.00 
8253  Prog.  Interval  Timer 27.50 
8755-8  EpROM  and  I/O  185.00 
6820  PiA  10.00 
6850  ACIA  12.00 
6852  Syn,  ACIA  16.00 
6860  Modem  12.00 
2513  Upper  Case  ASC1 1  8.00 
MCM6571  7x9  ASCII 
Char.  Gen, 


8080A 

3080  A-1 
8080  A-2 

6800 


Z  80 
Z-SO 
8212 
8224 
8238 
8251 


12-00 


TERMS:  AM  parts  guaranteed  money  back;  100%  tested.  Postage  and  handling:  add  5%?  minimum  $1 ,50. 
Minimum  order  $5.00.  Michigan  residents  add  4%  tax.  We  reserve  the  right  to  substitute1  pin  for  p<0  re- 
placements of  higher  quality  or  speed  for  price  of  ordered  device  unless  noted  on  order.  Price  subject  to 
change  without  notice.  We  accept  Master  Charge  and  Visa.  —We  Quota  On  High  Volume  Orders— 
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iiu'TcrirflCc «3c  magazine  presents 


PflicRO  Business  78™ 


Show 


DATE:   MARCH  17, 
18,  19,  1978 

PLACE:  PASADENA 

CONFERENCE 
CENTER 

PASADENA,  CALIFORNIA 


MICRO  BUSINESS  78™  will  provide  a  series  of  market- 
ing forums  and  exhibits  to  introduce  the  small  independent 
businessman  to  the  new  low-cost,  high-power  business 
microcomputer  that  will  reduce  his  company's  costs, 
place  him  in  a  more  flexible  marketplace  and  provide 
timely  data  information. 

Emphasis  will  be  oh  the  small  budget  requirements 
for  purchase  of  an  in-house  computer.  The  show  will 
demonstrate  the  latest  systems,  exhibiting  complete 
hardware  and  software  from  small  hand-held  program- 
mable calculators  to  full  turn-key  computers. 

•  Latest  in  Word  Processors 

•  Newly-Released  Business  Software 

•  Low-Cost  Text  Editing  Typewriters 

•  Modularized  Computers 

THE  LOW  COST,  dependability,  simplicity  of  opera- 
tion, and  cost  savings  advantages  of  microcomputers  will 
be  discussed  in  a  series  of  lectures  to  remove  the  many 
misconceptions  the  adverage  businessman  may  have 
about  the  microcomputer  technology.  Lectures  by  such 
companies  as  IBM,  Commodore  Business  Machines  and 


Radio  Shack  will  present  the  businessman  with  the  latest 
information  about  application,  service  and  investment. 
Author  Adam  Osborne  will  discuss  business  software. 
OTHER  LECTURES  on  the  program  include: 

•  Small  Business  Computing  Systems 

•  Evaluating  Your  Business  Computer  Needs 

•  Software  Companies 

•  The  Mainframe  Companies  &  The  Small  Computer 

•  The  Small  Business  Computer  Company 

•  Computer  Stores  and  the  Small  Business  System 

•  Retail  Mass  Marketing  of  Microcomputers 

Sponsored  by:  INTERFACE  AGE  Magazine  . 


EXHIBITORS:  PLACE  YOUR  RESERVATION  NOW 

Produced  &  Managed  by: 

Show  Company  International 

8687  Melrose  Avenue 

Los  Angeles,  California  90069 

(213)  659-2050 

Ed  Tavetian 
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1363  S.  State  College  Blvd.,  Anaheim,  CA 
92806,  (714)  533-6333. 

CIRCLE  INQUIRY  NO.  151 

PerSci  Diskette-Based  Intelligent 
Mass  Storage  Systems 

A  new  series  of  IBM  compatible  mass 
storage  systems  for  minicomputer  applica- 
tions has  been  introduced  by  PerSci,  Inc. 


The  new  PerSci  systems,  with  data 
capacities  to  1  Mbyte  formatted,  incorporate 
PerSci's  Model  277  Dual  Diskette  Drives  and 
are  available  in  a  variety  of  configurations,  in- 
cluding one  or  two  drive  (two  or  four  spindle) 
system  with  power  supply  and  cabling  enclos- 
ed in  a  19"  rack  mountable  chassis,  with  or 
without  microprocessor-based  controller,  or  a 
"slimline"  system,  measuring  only  41/2  inches 
wide  when  vertically  mounted,  which  incor- 
porates one  dual  drive  and  a  power  supply  in  a 
table  top  chassis. 

PerSci  Mass  Storage  Systems  are  available 
with  interface  to  most  major  microcomputers. 
One  and  two  drive  systems  range  in  price  from 
$2,110  to  $3,995.  The  controller  only  is  $740. 
Delivery  is  45  days  ARO. 

For  further  information,  contact  PerSci,  Inc., 
12210  Nebraska  Ave.,  W.  Los  Angeles,  CA 
90025,  (213)  820-3764. 
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Floppy  Disc  Subsystem 

A  new  Floppy  Disc  Subsystem  has  been 
added  to  The  Digital  Group  product  line,  mak- 
ing available  to  the  Digital  Group  user  a  com- 
plete disc  storage  system  with  the  capabilities 
of  being  IBM-compatible. 


The  disc  subsystem  includes  a  Floppy  Inter- 
face Card,  designed  for  extreme  flexibility  for 
the  end  user.  The  interface  card  will  accept  up 
to  four  drives,  and  they  can  be  either  standard 
or  mini  drives.  The  disc  subsystem  supports 
standard  floppy  disc  drives  (8")  from  Innovex, 
Shugart,  Pertec  and  others.  These  drives  may 
be  intermixed. 

A  kit  form  of  the  Disc  Subsytem  with  two 
Standard  Drives  is  available  for  $1,395,  and 
$1,545  assembled.  For  details  contact  The 
Digital  Group,  Inc.,  P.O.  Box  6528,  Denver,  CO 
80206,  (303)  777-7133. 
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Hard  Disc  for  Small  Computers 

Unmatched  in  price  and  capability,  the 
C-D74  from  Ohio  Scientific  provides  an  unbe- 
lievable 35  millisecond  average  access  time  to 
any  of  74  million  bytes  of  information.  The  first 
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drive  ever  with  12  tracks  on  a  cylinder  without 
reseeking,  C-D74  can  access  any  of  220,000 
bytes  of  information  in  5  milliseconds. 


The  74  megabyte  disc  also  has  important  ap- 
plications in  both  business  computing  and 
research  in  computing  itself.  The  disc  makes 
small  computers  practical  for  much  larger  jobs 
than  formerly  thought  feasible. 


With  a  10  millisecond  single  track  seek,  the 
drive  has  an  incredible  data  transfer  rate  of  7.3 
megabits  per  second. 

The  drive,  cable,  interface  for  an  Ohio  Scien- 
tific Challenger  and  OS-74  operating  system 
software  is  $6,000  F.O.B.,  Hiram,  OH.  Equip- 
ment rack  not  included.  For  further  information 
contact  Ohio  Scientific,  11681  Hayden,  Hiram, 
OH  44234,  (216)  569-7905. 
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Dual  Minifloppy  for  Less  Than  $1000! 

SWTPC  is  proud  to  announce  its  MF-68  mini- 
floppy disc  system.  The  unit  was  designed  for 
the  SWTPC  6800  computer  system  with  the 
controller  board  for  the  disc  drives  plugging 
right  onto  one  of  the  I/O  card  slots  on  the  6800 
mainframe.  The  unit  is  supplied  complete  with 
FDOS  software  and  8K  Disc  BASIC.  FDOS  sys- 
tem commands  include  CREATE,  SAVE, 
LOAD,  RUN,  PURGE  (delete),  PACK,  CATA- 
LOG, INITIALIZE  and  PATCH.  A  minimum  of 


READY  FOR  IMMEDIATE  DELIVERY 

SOROCIQ120 

VIDEO  TERMINAL 

Fully  Assembled  $995 

Price  includes  24x80  charac- 
ters, upper  &  lower  case  and 
RS-232  auxiliary  port. 


p  ACKA&nnA  D  D"  $T00 

Terminals  as  above  with  block 
mode  &  screen  printer  interface 

(^SOROC 

y1  rw>*aaiT,  inc. 


ermijiaLlasliippe 
destination 


woe  ^ 


BVTE  SHOP 
mfllL  ORDER 

803  N.  Scottsdale  Rd. 
Tempe,  Arizona  85281 
602-894-1193 


SEND  ME 


\   

-it 

SOROC  IQ  120  TERMJNAL(S) 


w/Option  Package 
CHECK  OR 


QTY 

Standard  Model 

ENCLOSE  S  

MONEY  ORDER. 

CHARGES  


Name 
Phone  ( 
Address 
City  


 .TO 

Visa  Card  Mastercharge 


Card  No. 
Interbank  No._ 


_Exp.  Date. 


State 


Zip 


VISIT  OUR  BYTE  SHOP  RETAIL  STORES: 
813  N.  Scottsdale  Rd.      12654  N.28thDrive 
Tempe,  Az.  85281  Phoenix,  Az.  85029 

(602)  894-1 1 29  (602)  942-7300 


Call  us  collect  for  credit  card  orders. 
15  day  delay  on  personal  checks. 
Arizona  residence  add  4%  sales  tax. 

2612  E.  Broadway 
Tucson,  Az.  85716 
(602)  327-4579 
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16K  of  memory  is  required  on  the  computer 
system  to  operate  the  MF-68  disc.  Each 
diskette  can  store  approximately  85K  bytes  of 
data  and  the  disc  system  can  be  expanded  to 
accommodate   up   to   four  disc  drives. 


The  MF-58  is  sold  in  kit  form  only  and  in- 
cludes chassis,  cover,  power  supply,  con- 
troller, cables,  software,  assembly  and 
operating  instructions,  plus  two  Shugart 
SA-400  drives  for  $995.00  ppd  in  the  continen- 
tal U.S.  For  more  information  contact 
Southwest  Technical  Products  Corp.,  219  W. 
Rhapsody,  San  Antonio,  TX  78216,  (512) 
344-0241. 
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Z//25  FORTRAN  IV  Microfloppy 

The  Realistic  Controls  Z//25  FORTRAN  IV* 
Microfloppy  System  features  speed,  simplicity 
and  reliability;  the  convenience  of  a  disc 
operating  and  file  management  system;  a  text 
editor  and  general  utilities;  and  the  programm- 
ing power  of  a  resident  ANSI  FORTRAN  IV* 
compiler. 


Up  to  75K  of  formatted  programs  and  data 
packed  into  each  side  of  a  5.25"  square 
diskette  for  a  total  of  1 51 K  per  diskette. 
Positive  media  interlock,  write  protect, 
ceramic  head,  and  astepper  motor-  lead  screw 
head  positioning  system  are  standard.  The 
S-100  bus  compatible  floppy  interface  is  a  flex- 
ible disc  driver  and  parallel  I/O  module  in  one. 
Has  two  year  software  update  service,  com- 
plete documentation,  and  factory  support. 

For  further  details,  contact  Realistic  Con- 
trols Corporation,  3530  Warrensville  Center 
Rd.,  Cleveland,  OH  44122,  (216)  751-3158. 
•FORTRAN  IV  distributed  under  license  from  Unified 
Technologies  of  Canada. 
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Upgrade  Kit  Converts  Poly  88  to 
8813  Disc-Based  System 

PolyMorphic  Systems,  Inc.  has  introduced 
an  upgrade  kit  for  Poly  88  microcomputer 
owners  who  wish  to  convert  their  current  sys- 
tems to  the  company's  new  System  8813  disc- 
based microcomputer  system. 

The  Poly  88  Disc  Kit  contains  all  mechanical 
parts  and  electronic  assemblies  needed  for 
converting  a  Poly  88,  including  chassis,  walnut 
cabinet,  a  10-slot  backplane,  power  supply, 
floppy  disc  controller,  2K  of  ROM,  a  fan,  one 
floppy  disc  drive  and  two  system  diskettes. 

The  conversion  to  a  disc  system  takes  only  a 
few  hours.  The  Poly  88  Disc  Kit  is  priced  at 
$1,450  and  is  available  from  any  PolyMorphic 


Systems  dealer.  Up  to  two  more  disc  drives 
may  be  added  at  a  cost  of  $590  each. 

The  system  software  for  the  upgraded  com- 
puter allows  users  to  run  applications  either  in 
assembly  languageorin  fully  extended  BASIC. 
The  use  of  discs  permits  interactive  computing 
for  the  first  time  in  a  small  system,  since 
storage  is  more  convenient  and  access  times 
are  faster  with  discs. 

For  more  information  on  the  disc-based 
system,  contact  your  nearest  PolyMorphic 
Systems  dealer  or  PolyMorphic  Systems,  Inc., 
460  Ward  Dr.,  Santa  Barbara,  CA  9311 1 . 

CIRCLE  INQUIRY  NO.  284 

51/4"  Floppy  Systems 

Two  low-cost  51/}-inch  high-capacity  floppy- 
disc  systems  by  Micropolis  Corporation  offer 
more  than  four  times  the  storage  capacity  of 
units  in  this  class  and  built  to  the  reliability 
standards  typically  associated  with  more  ex- 
pensive 8-inch  drives. 

The  first  system,  designated  the  MetaFlop- 
pVTM  1015,  is  available  in  either  35-  or  77-track 
models,  single  or  double  density,  to  a  max- 
imum storage  of  480  Kbytes  unformatted. 


The  second  system,  the  1054  Mod  II  car 
store  a  total  of  1,260,000  bytes.  It  comprises 
four  drives  in  dual  configuration,  a  controller, 
power  supply,  enclosure,  all  cabling  and  an  im- 
proved complete  BASIC  software  package.  The 
1054  plugs  into  most  8080-based  orZ-80-based 
microcomputers  using  an  S-100  bus. 

The  500  quantity  price  of  the  1015  drive  is 
$299;  delivery  is  30  days  after  receipt  of  order. 
Single  unit  price  for  the  1054  is  $3,220  and 
delivery  is  45  days  ARO.  For  more  information 
contact  Micropolis  Corp.,  7959  Deering  Ave., 
Canoga  Park,  CA  91304.  (213)  703-1121. 
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143M  Floppy  Disc  Drive 

The  two-sided,  double-density  multifunction 
143M  Floppy  Disc  Drive,  with  an  unformatted 
capacity  of  12.8  megabits,  doubles  previous 
capacities  offered  to  OEM's,  while  offering 
superior  read/recovery  capability. 


Features  of  the  143M  include  user  selection 
of  up  to  four  internal  drive  addresses  and  one 
of  four  independent  head  load  addresses;  a 
50-pin  controller  interface  affords  additional 
flexibility,  the  unit's  read/recovery  capability 
enables  CalComp  drives  to  function  without 
write  precompensation  in  the  user's  controller. 

Single  unit  price  is  $750,  less  applicable  dis- 
counts. Delivery  is  90  days  ARO.  For  further  in- 
formaton,  contact  CalComp,  2411  West  La 
Palma  Ave,  Anaheim,  CA  92801,  (714)  821-2541. 
CIRCLE  INQUIRY  NO.  158 


Micro-Floppy™  Miniaturized  Diskette 

The  Model  82  Micro-Floppy™  diskette  drive 
offers  faster  access,  improved  data  reliability 
and  increased  storage  capacity,  yet  measures 
only  3.25  x  5.75  x  7.95  inches,  and  accepts  a 
5.25  inch  diskette. 


The  Model  82  will  accept  hard  sectored 
diskettes  of  10  sectors  per  track  or  a  modified 
IBM-type  soft  sectored  format  (18  sectors  per 
track,  128  bytes/sector)  can  be  employed.  Price 
for  the  basic  unit  is  under  $300  in  large  OEM 
quantities.  For  further  information  contact 
Wangco,  Inc.,  5404  Jandy  Rd,  Los  Angeles,  CA 
90066,  (213)  390-8081. 
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Altair™  Minidisk 

Pertec  Computer  Corporation  offers  an 
Altair™  Minidisk  System  with  a  storage 
capacity  exceeding  71 K  bytes  per  diskette  and 
access  time  of  less  than  3  seconds. 


The  Altair  Minidisk  BASIC  software  resides 
in  the  lower  20K  of  Altair  8080b  memory  (lower 
12K  in  the  Altair  680b)  and  provides  the  disc 
utilization  routines. 

For  more  information  contact  Pertec  Com- 
puter Corporation,  Microsystems  Div.,  21111 
Erwin  St.,  Woodland  Hills,  CA  91367,  (213) 
999-2020. 

CIRCLE  INQUIRY  NO.  160 

MSDD-100  Floppy  Disc  System 

The  MSDD-100  Floppy  Disc  System  features 
a  maximum  capacity  of  89,600  bytes.  The  user 
can  load  BASIC  and  programs  in  seconds.  The 
single  card  S-100  compatible  controller  is  fully 
synchronous. 


The  MSDD-100  Controller  features  a  highly 
flexible  on-board  interrupt  structure  with  inter- 
nal interrupt  vector  handling.  The  MSDD-100 
Floppy  Disc  System  is  provided  with  complete, 
preassembled  cables,  and  each  unit  is  shipped 
with  sockets  for  all  ICs.  Complete  system  soft- 
ware is  provided. 
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The  MSDD-100  system  is  available  at  a  cost 
of  $499,  for  the  kit;  $599  assembled.  For  further 
information  contact  MSD,  Inc.,  2765  S.  Colo- 
rado Blvd.,  Denver,  CO  80222,  (303)  758-7411. 

CIRCLE  INQUIRY  NO.  161 

Disc  Drive  Stores  Up  to  70M  Bytes 
at  1 M  Bytes/Sec 

A  new  line  of  fixed-cartridge,  moving-head 
disc  drives,  from  Kennedy  Company,  stores  up 
to  70M  bytes  fo  data  at  rates  of  1M  bytes  per 
second. 


Designated  the  Series  5300,  the  drives  have 
unformatted  capacities  ranging  from  14M 
bytes  in  the  single-disc  version  up  to  70M 
bytes  in  the  three-disc  model.  Each  surface 
has  two  350-tpi  cylinders  with  a  recording  den- 
sity of  6000  bits  per  inch. 

Prices  range  from  $2500  to  $4000  depending 
on  capacity  and  quantity  ordered.  Delivery  is 
90  days  ARO.  For  more  information  contact  the 
Kennedy  Co.,  540  West  Woodbury  Rd., 
Altadena,  CA  91001,  (213)  798-0953. 
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Floppy  System  Kit  $1,398 

Sykes  Datatronics,  Inc.  announces  an  OEM 
Floppy  System  Kit  consisting  of  a  smart  disc 
controller  (for  either  IBM  compatible  or  Dual 
Density  formats);  up  to  four  Sykes  floppy  disc 
drives;  interconnecting  cablefrom  the  controller 
to  disc  drives;  and  a  hardware  interface  for  con- 
necting the  floppy  system  to  microcomputers. 


The  microprocessor-based  disc  controller  is 
packaged  for  minimum  volume  on  a  single  PC 
board  which  pancakes  directly  to  one  disc 
drive.  In  this  pancake  configuration,  the  con- 
troller requires  less  than  one  inch  of  space. 

Price  for  the  single  drive  kit  quantity  one  is 
$1,398.  For  more  information  contact  Sykes 
Datatronics,  Inc.,  375  Orchard  St.,  Rochester, 
NY  14606,  (716)  458-8000. 

CIRCLE  INQUIRY  NO.  163 

Comm-Stor™ 
RS-232  Floppy  Disk  System 

The  RS-232  Compatible  Flexible  Disk 
System  interfaces  directly  with  all  asynchro- 
nous terminals,  printers  and  modems. 

The  unit  offers  a  random  access  file  man- 
agement system  for  hard  copy  or  CRT  ter- 
minals. It  is  designed  around  a  microprocessor 
which  uses  a  message  (file)  oriented  directory 
for  flexibility  in  storing  and  retrieving  data. 

OEM  quantity  prices  are  in  the  range  of 
$1500  for  a  single  drive  unit  and  $2100  for  a 


dual  drive  unit.  For  more  information  contact 
Sykes  Datatronics,  Inc.,  375  Orchard  St., 
Rochester,  NY  14606,  (716)  458-8000. 

CIRCLE  INQUIRY  NO.  164 

Hard  Disc  for  Small  Computers 

The  C-D74  provides  35  millisecond  average 
access  time  to  any  of  74  million  bytes  of  infor- 
mation. With  12  tracks  on  a  cylinder  without 
reseeking,  C-D74  can  access  any  of  220,000 
by  tfis  nf  information  in  5  milliseconds. 


The  drive,  cable,  interface  foran  Ohio  Scien- 
tific Challenger  and  OS-74  operating  system 
software  is  $6,000  F.O.B.,  Hiram,  OH.  Equip- 
ment rack  not  included.  For  further  information 
contact  Ohio  Scientific,  11681  Hayden,  Hiram, 
OH  44234.  (216)  569-7905. 
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Terminals 


The  ACT-II  —  Affordable  Computer 
Terminal  #2 

The  ACT-II  allows  dial-up  phone  communica- 
tions between  a  home  computerist  and  a  re- 
more  time  sharing  system  or  another  home 
computer  as  well  as  dial-up  phone  communica- 
tions between  comDuters. 


with  a  stana-aione  au  i  -n ,  remote  jod  entry 
and  execution  if  economically  feasible.  The 
ACT-II  (without  monitor)  slips  easily  into  a 
briefcase  to  commute  between  home  and  the 
office.  The  ACT-II  equipped  with  its  optional 
answer  modem  makes  it  possible  to  communi- 
cate with  a  friend's  computer,  across  town  or 
even  across  the  country  and  swap  software 
without  trading  cassettes,  paper  tapes,  or 
diskettes. 

The  modem  and  terminal  can  operate  inde- 
pendently. The  modem's  TTL  in  and  out  lines 
are  available  on  the  rear  connectors  along  with 
the  serial  I/O  lines  of  the  terminal. 

The  ACT-II  is  fully  assembled,  warranteed  for 
90  days  and  costs  $550.  Contact  Micro-Term, 
Inc.,  P.O.  Box  9387,  St.  Louis,  MO  63117,  (314) 
645-3856. 

CIRCLE  INQUIRY  NO.  166 

Professional  Terminal  for 
Hobby  Market 

Anderson  Jacobson,  Inc.  (AJ),  offers  a  pro- 
fessional quality  I/O  terminal  at  a  price  attrac- 
tive to  the  serious  hobbyist.  The  AJ841  is  an 
IBM  Selectric  terminal  and  off-line  typewriter 
that  includes  a  built-in  ASCII  interface  and 
numerous  other  features  attractive  to  the  pro- 
fessional and  hobbyist  alike. 


The  unit  will  be  sold  by  direct  mail  for  an  in- 
troductory price  of  $995  plus  a  small  shipping 
charge.  The  standard  price  of  the  unit  is  $1 195 
plus  shipping  charges.  The  terminal  is  fully 
warranteed  for  30  days. 

Customers  will  be  able  to  pick  up  their  ter- 
minals at  specified  AJ  service  locations  where 
units  will  be  thoroughly  tested  before  delivery. 
These  locations  will  also  provide  warranty  or 
repair  service  as  required. 

For  further  details  contact  Anderson  Jacob- 
son,  inc.,  521  Charcot  Ave.,  San  Jose,  CA 
95131,  (408)  263-8530. 
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Hardcopy  Computer  Terminal 
$225  with  ASCII  Keyboard 

Abacus  Computer  Systems  has  a  low-cost, 
portable  computer  terminal  that  is  suitable  for 
microcomputers,  computer  evaluation  kits, 
data  entry  systems  and  time  sharing  systems. 
This  terminal  weighs  under  25  pounds  with  the 
integral  keyboard,  hardcopy  printer  and 
acoustical  coupler. 


The  terminal  is  TTY  compatible  or  it  can  be 
connected  directly  to  the  computer  serial  I/O 
port  which  has  standard  TTL  voltage  levels. 

The  model  800  is  $295  with  the  coupler  and 
$225  without  the  acoustical  coupler.  Cost  of  a 
1/2  inch  by  450  feet  of  roll  of  paper  is  25  cents. 
Special  offer  of  200  rolls  of  paper  for  $20  when 
purchased  with  a  model  800  terminal.  Send 
your  orders  in  now  as  quantity  is  limited. 

For  further  information,  contact  Abacus 
Computer  Systems,  6315  Eunice  Ave.,  Los 
Angeles,  CA  90042,  (213)  666-1711. 

CIRCLE  INQUIRY  NO.  168 

Interactive  Graphics  Terminal 

The  IGT  100  is  intelligent,  containing  micro- 
computer and  display  memory  to  increase 
local  performance  and  reduce  host  computer 
support  for  the  display  and  manipulation  of 
computer  graphics  output. 

Intelligence  allows  user  controlled  func- 
tions such  as  pan,  zoom,  cursor  tracking,  grid 
generation,  black  on  white  and  white  on  black 
display,  alphanumeric  display  and  write-thru. 


The  basic  configuration  of  the  CalComp  IGT 
100  is  a  processor,  display  screen,  RS-232-C  in- 
terface and  full  ASCII  keyboard,  which  in- 
cludes function  and  cursor  controls.  Support- 
ing software  is  included  and  optional  Plot  10 
compatible  software  is  available. 

Price  of  the  interactive  graphics  terminal  is 
approximately  $14,700.  For  more  information 
contact  California  Computer  Products,  Inc., 
241 1  West  La  Palma  Ave.,  Anaheim,  CA  92801, 
(714)821-2541. 
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SCT-100  Xitex  Single  Card  Terminal 

A  low  cost  video  terminal  board  designed 
around  the  Mostek  3870  microcomputer  is  now 
available  from  Xitex.  The  board  is  sized  to  fit  in- 


to S-100  systems,  but  may  also  be  used  in 
stand  alone  applications. 


In  S-100  systems  the  SCT-100  may  be 
powered  directly  from  the  unregulated  +7 
VDC  bus  (none  of  the  other  S-100  bus  pins  are 
used).  For  stand-alone  applications  an  on- 
board rectifier  and  filter  permit  operation  of  the 
board  directly  from  an  external  12.6  VAC,  1A 
transformer. 

The  complete  assembled  and  tested  SCT-100 
is  available  directly  from  Xitex  for  $185.00. 
Also  available  are  a  partial  kit  including  the 
P.C.  board,  the  custom  programmed  3870 
microcomputer,  and  the  preprogrammed  char- 
acter generator  ROM  for  $85  or  a  complete  kit 
containing  all  necessary  components  for  $155. 
For  further  information  contact  Xitex,  P.O.  Box 
20887,  Dallas,  TX  75220,  (214)  350-5291. 
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Selectrics:  New  and  Rebuilt 
Available 

Explore  the  use  of  the  selectric  as  a  micro- 
computer terminal  for  such  application  areas 
as  word  processing,  correspondence,  newslet- 
ter composing,  and  information  retrieval.  Com- 
plete terminals  from  $1295  include  rebuilt  Dura 
1021  with  selectric  mechanism,  14  solenoids 
for  printing  and  control  functions,  complete 
electronics  for  RS-232  serial  ASCII  input  at  150 
baud  and  all  documentation.  Terminal  is 
assembled  and  tested  —  not  a  kit. 


The  electronics  interface  only  is  available 
for  $325  in  kit  form  or  $395  assembled.  Selec- 
tric coding  on  interface  is  in  EPROM  and  easily 
altered  to  use  with  other24  volt  solenoid  selec- 
tric mechanisms.  For  information  send 
stamped,  self-addressed  envelope  to  the 
Center  for  the  Study  of  the  Future,  4110  N.E. 
Alameda,  Portland,  OR  97212,  (503)  282-5835. 
CIRCLE  INQUIRY  NO.  171 


CT-64  Terminal  System 

The  Southwest  Technical  Products  Corpora- 
tion CT-64  Terminal  System  kit  along  with  the 
optional  CT-VM  video  monitor  is  a  complete 
package  providing  everything  needed  for  a 
complete  stand  alone  terminal  system  com- 
patible with  modems  and  ASCII  computer 
systems  of  every  kind. 
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MAY  THE  FORCE  BE  WITH  YOU 


See  the  P.E.T.  2001  Computer  from  Commodore  at 


THE  COMPUTER  STORE 
820  Broadway 

Santa  Monica,  California  90401 
Phone  (213)  451-0713 


THE  MOST  EXPERIENCED  COMPUTER  DEALERS  ANYWHERE 


Store  Hours:  Tues  —  Fri  Noon  — 8  pm  •  Saturday  10  am  —  6  pm 


Located  2  blocks  North  of 
the  Santa  Monica  Freeway 
at  the  Lincoln  Blvd.  exit 


Phone  and  mail  orders  invited 
BankAmericard/Visa  and 
Master  Charge  welcome. 


Authorized  dealer  for  MITS,  Commodore,  Apple,  Cromemco,  Micropolis,  MECA,  Equinox,  Microterm, 
Extensys,  SOROC,  Micro  Computer  Devices,  Multiterm,  Binary  Systems,  Micro-Ware,  Sanyo  and 
Hitachi. 
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When  you  buy  a 
microcomputer, 

is  this  your 

technical  support? 


A  stack  of  do-it-yourself  books? 

At  The  Computer  Mart,  we  back  what  we 
sell  with  technical  support.  From  assembling 
kits  for  personal  use  to  building  micropro- 
cessor systems  for  business.  Like  word  pro- 
cessing, simulation,  control  or  data  acquisition. 

Don't  kid  yourself.  Assembling  a  micro- 
computer can  be  a  headache.  Sure,  kits  may 
be  inexpensive.  But,  they're  also  complex. 
It  makes  more  sense  to  have  the  profes- 
sionals assemble  it.  Professionals  with 
experience  gained  from  building  hundreds 
of  systems.  It's  the  smart  way  to  get  your 
microcomputer  up  and  running. 

Our  support  doesn't  end  there.  We  stand 
behind  you  with  a  complete  service  depart- 
ment. We  offer  free  counseling  services  so 
that  you  end  up  with  the  right  combination  of 
hardware  and  peripherals.  We  even  have 
classes  in  software  and  programming.  Plus 
an  extensive  library  of  books  and  periodicals 
to  help  you  along. 

At  The  Computer  Mart,  we  support  what 
we  sell.  So,  stop  in  or  call  today  Take  some  of 
the  headaches  out  of  microcomputers. 


THE  COMPUTER  MART 


633  West  Katella  Avenue,  Orange, 
California  92667  (714)  633-1222 
Hours  Monday- Friday  10:00-8:00 
Saturday  10:00-5:30 

BankAmericard  and  Mastercharge  Accepted,  Leasing  Available. 


At  The  Computer  Mart,  we  do 
more  than  just  sell  computers. 

For  professional  advice  before  choosing  your  system,  call  The  Computer  Doctor. 
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Remote  Data  Entry  Terminals  for  the 
Link  Series  of  Business  Computers 

Low  cost  data  entry  terminals  interface  with 
the  company's  Link  100,  Link  200  or  Link  500 
small  business  computers.  The  lowest  priced 
terminal  has  a  base  price  of  $4,950.00. 


I  he  kit  teatures  lb  lines  ot  6Z  or  64 
characters  per  line,  scrolling  or  page  mode 
operation,  upper  and  lower  case  characters, 
reversed  character  printing,  control  character 
printing,  cursor  control  and  complete  control 
character  decoding. 

The  kit  includes  power  supply,  keyboard, 
serial  interface,  beeper,  assembly  instructions, 
chassis  and  cover  and  is  sold  in  kit  form  only 
for  $325.00  ppd.  in  U.S.  The  optional  CT-VM 
video  monitor  is  sold  assembled,  requires  the 
CT-64's  power  supply  and  sells  for$175.00  ppd. 
in  U.S.  For  further  information  contact  South- 
west Technical  ProductsCorp.,  219  Rhapsody, 
San  Antonio,  TX  78216,  (512)  344-0241. 

CIRCLE  INQUIRY  NO.  172 

Display  Terminal  for  EXORciser 

The  first  of  a  series  of  display  terminals 
designed  specifically  for  use  with  the  EXOR- 
ciser Development  System  is  called  EXORterm 
100.  The  unit  is  expressly  designed  to  increase 
the  hardware  and  software  development  power 
of  the  M68SDT  EXORciser. 


In  this  role,  EXORterm  100  simplifies  system 
development  by  providing  the  user  with  the 
means  of  communicating  with  his  EXORciser. 
Communications  take  place  via  a  keyboard  and 
a  serial  communications  link  at  rates  up  to 
9600  bits  per  second.  A  high  quality  video  dis- 
play using  a  12-inch  diagonal  CRT  is  provided 
to  present  user  input  and  EXORciser  response 
within  24  lines  of  up  to  80  characters  each. 

EXORterm  100  can  be  ordered  now  from 
authorized  Motorola  Distributors  and  Motorola 
Sales  Offices.  The  unit  price  of  EXORterm  100 
is  $2200  (US).  For  further  information,  please 
contact  the  Technical  Information  Center, 
Motorola  Semiconductor  Products,  Inc.,  P.O. 
Box  20294,  Phoenix,  AZ  85036. 

CIRCLE  INQUIRY  NO.  173 


VDP-400 

The  VDP-400  cathode  ray  tube  (CRT)  device 
is  the  first  terminal  that  starts  out  "intelligent" 
but  still  has  upward  growth  capacity. 

VDP-400  has  several  advantages  over  the 
other  intelligent  terminals  such  as  a  bigger 
scroll  page,  more  input/output  options,  margin 
set,  variable  page  length,  and  real  time  clock. 

The  video  unit  can  display  1,960  characters 
arranged  in  24  lines  of  80  characters  each  on  a 
15-inch  diagonal  display  screen. 

Input/output  interfaces  present  a  variety  of 
user  options,  with  the  capability  for  user  pro- 
grammable protocols.  The  standard  I/O  port  is 
an  RS-232  asynchronous  serial  interface. 
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Separate  printer  ports  allow  VDP-400  to 
interface  directly  with  nearly  any  type  of  com- 
puter peripheral  or  connect  directly  to  a  com- 
puter I/O  bus.  For  further  information  contact 
Lear-Siegler,  Inc.,  Electronic  Instrument  Divi- 
sion, 714  N.  Brookhurst  St.,  Anaheim,  CA,  (714) 
774-1010. 

CIRCLE  INQUIRY  NO.1  74 


Randal  Data  Systems  is  the  only  company 


YOUR  MAN  IN 
SAN  FRANCISCO 


FOR  SYSTEMS 

When  you  want  knowledgeable  help  in  plan- 
ning, building  and  expanding  a  microprocessor- 
based  system,  the  man  to  see  in  the  San 
Francisco  Bay  Area  is  Pete  Hoi  ten  beck. 

Pete  has  both  the  hardware  and  the  hard  facts 
you  need  to  make  solid  choices  in  your  personal, 
commercial,  educational  or  scientific  micro  com- 
puter system. 

And  we're  always  glad  to  help.  Call,  write,  or 
{best  of  all)  stop  in  anytime. 

BYTE  SHDP  OF  Sfln  RWDBCD 

321  Pacific  at  Battery.  (415)  421-8686 

BYTE  SHOP  OF  BEPihELEY 

1514  University.  (415)  845-6366 

Owned  and  operated  by  Computer  Center,  Inc.  Pete  Hollenbeck,  President. 
Processor  Technology  /  IMSAI  /  Digital  Systems  Megabyte  Floppy  / 
Equinox  /  Cromemco  /  North  Star  /  Dynabyte  /  Artec  /  Hazeftine  / 
Centronics  /  Lear  Siegler  /  Thinkertoys  /  Godbout  /  Vector 
Graphics  /  Publications. 
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offering  a  remote  terminal  with  send/receive 
batch  capability  and  significant  data  storage 
for  under  about  $5,000.00. 

File  capacity  is  311,168  characters,  organ- 
ized as  2,431  addressable  lines  of  128  charac- 
ters each.  Access  time  averages  0.3  seconds 
and  is  0.6  seconds  maximum  from  keyboard  or 
CPU  to  any  line. 

Delivery  within  60  days  is  guaranteed.  Fur- 
ther information  on  the  data  communications 
terminals  is  available  by  writing  Randal  Data 
Systems,  Inc.,  365  Maple  Ave.,  Torrance, 
California  90503. 

CIRCLE  INQUIRY  NO.  175 

Model  MCS-PT  Processor  Terminal 

Designated  the  Model  MCS-PT,  this  new 
design  is  a  complete  and  self  contained  com- 
puter system  with  display  and  disc  storage,  a 
full  keyboard  and  a  12-slot  motherboard.  It  may 
be  used  either  as  a  stand-alone  processor  or  as 
a  processor  terminal  in  a  larger  system. 


16Kof  RAM  memory  is  provided  with  addi- 
with  selectable  baud  rates  of  75  to  19,200.  Out- 
puts are  RS-232C  or  TTL 

Software  provided  includes  CP/M  DOS  and 
BASIC  on  disc.  The  Processor  Terminal  fully 
assembled  and  tested  is  priced  at  $3495.00. 
The  Processor  Terminal  in  kit  form  is  priced  at 
$2995.00.  The  unit  is  also  available  without  the 
disc  driveand  controller  at  $2495.00  assembled 
or  $2195.00  in  kit  form. 

For  more  information  contact  CMC  Market- 
ing Corp.,  7231  Fondren  Road,  Houston,  TX 
77036,  (713)  774-9526. 

CIRCLE  INQUIRY  NO.  176 

Data  Entry  Terminal  by  Data  Pathing 

The  MIT  (Modular  Intelligent  Terminal)  134 
Display  Station  and  the  102  Attendance  Termi- 
nal are  compatible  with  current  Data  Pathing 
equipment,  including  other  terminals,  control- 
lers and  minicomputers  as  well  as  operating 
and  aDDlications  software. 


is  designed  for  use  in  offices  and  supplements 
the  MIT  133  which  is  used  primarily  in  factory 
environments. 

The  new  unit  rents  for  $58  a  month  under  a 
five-year  agreement;  the  purchase  price  is 
$2,800.  The  134  Display  Station  will  be 
available  for  customer  delivery  in  the  fourth 
quarter  of  this  year.  For  further  information 
contact  NCR  Corporation,  Dayton,  Ohio  45470, 
(513)  449-2150. 

CIRCLE  INQUIRY  NO.  177 


tional  RAM  as  an  optional  item.  A  disc  con- 
troller which  will  handle  four  drives  and  a  video 
board  are  also  standard  items.  The  I/O  board 
provides  three  parallel  and  three  serial  ports 


The  MIT  134  Display  Station  includes  a 
visual  display  screen  and  keyboard.  The  Dis- 
play Station  features  four  screen-size  formats 
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COMp 


IMSAI 


CMS 
Presents 
Repair  of 


DEC  LA  36 


S^0 


ICOM 


Computer  Machine  Service  is  ready  to  supply  full  service  contracts  on  a  variety 
of  microprocessors  and  associated  equipment.  CMS  is  available  for  assembly  work 
and  system  configurations.  CMS  also  has  a  Basic  to  run  on  iCOM  Disc  units  at  a  LOW 
PRICE  of  $50.00  and  more  software  coming. 


MICROPROCESSORS:  Full  service 
contracts  at  LOW  rates  and  time 
and  materials  service  available. 
EQUIPMENT: 

ALTAIR  IMSAI 

LSI  11/03  COMPAL-80 

and  the  list  goes  on. 


PERIPHERALS  or 

DATA  COMMUNICATIONS 

EQUIPMENT:  Full  service  contracts  and 
Board  Repair  available  on  TELRAY 
CRT'S,  ADM  III,  LA  36  DE  (DEC 
WRITER),  IMSAI,  ALTAIR,  COM- 
PAL-80, EXCEL  PRINTERS,  etc  ...  . 


CMS  has  a  full  line  of  computer  supplies  (ribbons,  diskettes,  certified  digital  cassettes),  and  com- 
puter components:  2708,  1702,  8080,  etc.. 

Computer  Machine  Service 


Sales  213-328-9740 


2909  Oregon  Court,  Torrance,  CA  90503 


Service  213-328-9760 
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Kit  No.1 

the  electronic  erector  set 


Our  $499  Christmas  Special  for  the  gifted 
businessman,  hobbyist  or  home  engineer. 


No  more  nuts  and  bolts.  Today,  it's  bits  and 
bytes.  Or,  bytes  and  bits,  as  the  case  may  be. 
That  is  the  bits  and  pieces  of  the  microcom- 
puter— the  electronic  erector  set.  The  mod- 
ern "toy"  that  stimulates  while  simulating 
and  intrigues  while  interfacing. 

Business,  home  or  hobby  room — there's  a 
computer  in  your  future.  With  the  Mew  Year 
just  around  the  calendar,  Christmas  is  a 
good  time  to  start  with  this  handsome  gift  of 
equipment;  our  powerful  and  popular  8080A 
microcomputer  (pictured  above).  The  funny 
numbers  won't  confuse  you.  The  $499  also 
includes  a  426  page  instruction  course  that 
tells  you  what  it  all  means.  This  course  was 
prepared  by  Bell  and  Howell  Schools  and  is 
the  industry  standard  for  basic  computer  in- 


struction. To  start  all  you  need  is  a  screw- 
driver. 

To  obtain  this  Christmas  Special,  or  for  more 
facts  and  figures  on  the  Electronic  Erector 
Set,  visit  the  BYTE  SHOP  in  your  neighbor- 
hood. Pick  up  a  free  informational  Computer 
Starter  Kit.  It  tells  a  lot  more  about  what  we 
mean.  Also  included  are  a  "get  started"  flow 
chart,  the  computer  course  syllabus,  an  of- 
ficial "byte  me"  button  and,  if  you'll  register 
your  birthdate,  we'll  prepare  your  very  own 
computer-made  biorhythm  chart  (that's  so 
you'll  know  the  best  day  to  start  developing 
your  computer,  among  other  things).  But 
hurry.  Christmas  isn't  next  February. 


BVTE  SHOP. 

the  affordable  computer  store 


Stores  now  open  in:  Arizona,  Phoenix,  Phoenix-west,  Tucson;  California,  Berkeley,  Burbank,  Fairfield,  Fresno,  Hayward,  Lawndale,  Long  Beach,  Marina  Del  Rey, 
Mountain  View,  Newport  Beach,  Palo  Alto,  Pasadena,  Placentia,  Sacramento,  San  Diego,  San  Fernando  Valley,  San  Francisco,  San  Jose,  San  Mateo,  San  Rafael, 
Santa  Barbara,  Santa  Clara,  Stockton,  Thousand  Oaks,  Ventura,  Walnut  Creek,  Westminster;  Colorado,  Arapaho  County,  Boulder,  Denver;  Florida,  Cocoa  Beach, 
Ft.  Lauderdale,  Miami;  Georgia,  Atlanta;  Illinois,  La  Grange;  Indiana,  Indianapolis-No.;  Kansas,  Mission;  Montana,  Billings;  Nevada,  Reno;  New  York,  Levittown; 
North  Carolina,  Greensboro,  Raleigh;  Ohio,  Columbus,  Rocky  River;  Oregon,  Beaverton,  Portland;  Pennsylvania,  Bryn  Mawr;  South  Carolina,  Columbia;  Utah, 
Salt  Lake  City;  Washington,  Bellevue;  Canada,  Vancouver,  B.C.;  Winnipeg,  Man.  Or  write  to  Byte  Incorporated,  1261  Birchwood  Dr.,  Sunnyvale,  California  94086. 

Or  phone  (408)  734-9000 
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PIO4800  6-Port 
Programmable  Controller 

The  controller  is  compatible  with  the  S-100 
bus  and  will  interface  the  computer  to  printers, 
keyboards,  CRT's,  or  any  other  parallel  device 
with  or  without  handshaking  strobes.  It  may  be 
operated  with  or  without  interrupts,  in  either 
the  isolated  l/Oor  in  the  memory-mapped  mode. 

The  PIO4800  contains  two  channels  with 
three  different  modes  of  each  channel.  Each 
channel  may  be  programmed  for  up  to  three 
eight-bit  ports,  which  may  be  operated  simul- 
taneously. Whether  a  port  is  to  be  an  input,  an 
output,  or  a  bi-directional  port  is  determined  by 
a  control  word.  This  control  word  determines 
the  mode  6f  each  port,  the  direction,  strobes, 
and  interrupt  capabilities. 

Price  of  the  PIO4800  kit  is  $149.00.  Bank- 
Americard  and  Master  Charge  are  accepted. 
Dealer  inquiries  send  attention  Dept.  D-200. 
For  further  information  contact  I  O  R,  Box 
28823,  Dallas,  TX  75228,  (214)  358-2671. 

CIRCLE  INQUIRY  NO.  178 

Microprocessor-Telephone  Interface 

Bidirectional  communications  between  a 
microprocessor  and  the  telephone  system  are 
possible  with  the  new  WINCE  TOUCH  TONE 
TRANSMIT/RECEIVE  MODULE.  The  module 
contains  a  central  office  quality  tone  transmit- 
ter and  receiver. 

Applications  include  automatic  telephone 
dialing/receiving,  automatic  credit  card  verifi- 
cation, point  of  sale  terminals,  mobile  radio 
telephone  systems,  PBX  diagnostics,  etc. 

For  more  information,  contact  Wintek  Corp., 
902  N.  9th  St.,  Lafayette,  IN  47904,  (317) 
742-6802. 

CIRCLE  INQUIRY  NO.  283 

Two  Boards  for  LSI-11  Type  Systems 

The  Artec  board,  totally  uncommitted  and 
designed  for  insertion  of  wire-wrap  pins,  can 
accommodate  approximately  130  standard 
14-pin  and  16-pin  dual-in-line  packages,  plus  all 
the  necessary  passive  components. 


Featuring  ±  12  volts  on  ground,  the  board  is 
fujjy  grounded  on  one  side  with  grounded 
shield  at  circuit  size. 

Artec's  half-size  version  (WW-11.5), 
5.225-inches  wide  by  8.4-inches  high,  sells  for 
$35  in  single  quantities.  The  full-size  version 
(WW-11),  10.450-inches  wide  by  8.4-inches 
high,  is  priced  at  175  in  single  units.  Both 
boards  are  available  for  immediate  delivery. 

For  more  information,  contact  Artec,  605  Old 
County  Road,  San  Carlos,  CA  94070,  (415) 
592-2740  or  Paul  Plansky  at  Tycer-Fultz,  Palo 
Alto,  (415)  328-6300. 

CIRCLE  INQUIRY  NO.  179 

High  Speed  I/O  Expansion  Card 

The  BLC  508  Input/Output  Expansion  card  is 
the  newest  addition  to  National  Semiconduc- 
tor's Series/80  Board  Level  Computer  series 
based  on  the  8080  microprocessor.  The  simple, 
cost  effective  board  provides  8-bit  parallel 


ports,  four  input  and  four  output,  and  seiis  for 
$315  for  1-9,  $189  in  quantities  of  100. 


The  board  can  transfer  data  at  rates  at  high 
as  1.3  megabytes  per  port;  the  practical  limit  is 
set  by  the  peripherals  or  I/O  handling  software. 
The  board  connects  to  the  system  bus  through 
the  86  pin  card  edge,  and  has  a  100  pin  edge 
connector  for  parallel  I/O.  Data,  address  and 
control  signals  are  TTL  compatible,  and  it 
oeprates  on  +5VDC.  The  four  output  ports 
have  a  variable  width  strobe  available  for 
peripherals,  which  is  set  in  a  range  from  100  to 
1600  nanoseconds  by  a  convenient  plug  jumper 
on  the  board. 

For  more  information  contact  National 
Semiconductor,  2900  Semiconductor  Dr.,  San- 
ta Clara,  CA  95051,  (408)  737-5000. 

CIRCLE  INQUIRY  NO.  180 

20%  Discount  on  Parallel  &  Serial 
I/O  Interfaces  for  Cassette  Transport 

Due  to  significant  increased  production 
volume  of  its  I/O  Interface  Options  MFE  Com- 
puter Access  Systems  is  able  to  pass  on  these 
volume  savings  to  customers  of  the  Model 
250B  Digital  Cassette  Transport. 

The  average  price  of  Option  214Par  (Parallel 
I/O  for  8  bit  computers)  hasbeen  dropped  20%, 
while  the  average  price  of  Option  204SER 
(Serial  I/O  for  data  communications)  has  been 
dropped  10%. 


These  interface  boards  physically  plug  into 
and  become  part  of  the  MFE  250B  Digital 
Cassette  Transport  and  provide  the  user  with 
all  the  hardware  necessary  to  operate  the  trans- 
port and  record  data  on  a  cassette  in  ANSI/ 
ECMA  compatible  format.  The  I/O  connector  is 
a  40  pin,  3M  type  3432. 

The  new  single  quantity  price  for  Option 
214PAR  is  $260.00,  while  Option  204SER  is 
$135.00.  Delivery  is  three  weeks  ARO.  For  fur- 
ther information  contact  MFE,  Keewaydin  Dr., 
Salem,  NH  03079,  (603)  893-1887. 

CIRCLE  INQUIRY  NO.  181 

Isolated  Digital  Output  Boards  for 
Motorola  Microcomputers 

Users  of  Motorola  Micromodule  and  EXOR- 
ciser®  microcomputer  systems  can  now  ob- 
tain a  plug-compatible   16  or  32  channel 


isolated  digital  output  system  that  is  memory 
mapped. 

Burr-Brown's  MP701  (16-channel)  and  MP702 
(32  channel)  systems  provide  all  necessary 
control  and  timing  circuitry  and  include 
contact-closure  outputs  rated  at  28V  and  0.5A 
(Resistive  load).  


The  units,  which  are  mechanically  and  elec- 
trically compatible  with  the  Motorola  systems, 
operate  from  the  microcomputer's  +5VDC 
supply. 

Prices  for  the  16-channel  MP701  are  $295 
(1-9),  $265  (10-24)  and  $225  (25-99).  For  the 
32-channel  MP702,  $475,  $425  and  $360  respec- 
tively. Delivery  is  from  stock.  For  more  infor- 
mation, contact  Burr-Brown,  International  Air- 
port Industrial  Park,  Tucson,  AZ  85734.  (602) 
294-1431. 

CIRCLE  INQUIRY  NO.  162 

LSI-Based  Controller  for 
Micro-Diskette  Drives 

The  new  Wangco  8201  Micro-Controller™ 
5V4-inch  diskette  drives  provide  a  general  pur- 
pose host  interface  for  use  in  6800  and  8080 
based  microcomputer  systems,  minicomputers 
and  other  byte  oriented  systems.  One  version 
of  the  8201  is  pin  compatible  with  the  industry 
standard  S-100  bus.  A  single  printed  wire  board 
plugs  directly  into  the  S-100  connector. 


The  principal  component  of  the  8201  is  the 
new  Intel  MCS  8048,  a  state-of-the-art  micro- 
processor providing  1K  of  ROM  RAM  anci  WO 
ports  on  a  single  chip.  The  intelligence  of  the 
microprocessor  facilitates  a  nine  macro- 
command  structure  in  the  system  which  great- 
ly reduces  host  overhead  requirements. 

The  Wangco  8201  will  control  up  to  four 
drives.  Price  is  $490  in  single  unit  quantity. 
Delivery  30  days  ARO.  For  further  information 
contact  Wangco,  Inc.,  5404  Jandy  Place,  Los 
Angeles,  CA  90068,  (213)  390-8081. 

CIRCLE  INQUIRY  NO.  183 

SBC  and  S-100  Adapter 

Celetron  Data  has  announced  an  adapter 
board  permitting  the  use  of  Intel  SBC  80/10  or 
SBC  80/20  single  board  computer  with  nearly 
all  S-100  based  memory  boards,  interface 
boards  and  other  accessories.  The  availability 
of  this  interface  adapter  in  the  form  of  a 
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backplane  makes  it  possible  to  use  a  micropro- 
cessor system  which  is  in  heavy  commercial 
use  in  industry  with  nearly  all  the  boards  which 
have  been  designed  for  the  pseudo  standard 
personal  computing  S-100  bus. 

SBC  boards  are  plugged  in  at  one  and  and 
S-100  boards  are  plugged  in  at  the  other.  S-100 
boards  will  require  an  external  power  providing 
+  8  VDCand  also  ±  15  VDC  if  required  by  the 
particular  S-100  boards  which  are  being  util- 
ized. All  logic  conversion  is  done  on  the  inter- 
face board.  Pricing  is  dependent  on  the 
number  of  connectors  ordered  with  the  adapter 
interface.  Delivery  is  stock  to  30  days. 

For  further  information  contact  Celetron 
Data,  P.O.  Box  6215,  Syracuse,  NY  13217,  (315) 
422-6666. 

CIRCLE  INQUIRY  NO.  184 


Programmable  Character  Generator 

This  new  S-100  card  adds  the  ability  to  dyna- 
mically create  the  characters  generated  by  a 
video  display  device.  For  those  who  require 
special  mathematical  or  scientific  symbols, 
APL  characters,  sub-  and  super-scripts,  high 
density  bar  graphs,  Greek  letters,  or  game 
characters  such  as  space  ships,  the  program- 
mable character  generator  allows  the  creation 
and  storage  of  the  new  characters  while  retain- 
ing intact  the  original  character  set.  The  origi- 
nal character  set  remains  available  for  use  at 
any  time. 

Keyboard  interface  and  dual  joystick  inter- 
faces are  provided  on  the  board.  The  program- 
mable character  generator  is  an  ideal  addition 
toSol™  terminals,  the  PolyMorphic™  VTI,  the 
Processor  Technology™  VDM-1,  the  Solid 
State  Music™  video  board,  and  other  video 
display  devices  utilizing  the  Motorola™  9x7 
matric  character  generator. 

For  additional  details,  inquiry  direct  to  Ob- 
jective Design,  Inc.,  P.O.  Box  20325,  Tallahas- 
see, FL  32304. 

CIRCLE  INQUIRY  NO.  185 


M712  General  Purpose  Bidirectional 
I/O  Board 

The  M712  requires  only  the  cassette  drive 
and  control  logic,  both  user  supplied,  for 
operation  with  an  Imsai,  Sol  or  other  S-100 
computer. 

The  price  for  the  M712  is  $99.95  in  kit  form 
and  $119.95  assembled.  Delivery  is  off  the 
shelf  to  30  days  ARO.  All  orders  should  include 
$2.50  to  cover  shipping  and  handling  and  COD 
orders  should  include  an  additional  $2.50  to 
cover  the  COD  costs.  Master  Charge  orders  are 
accepted  with  a  5%  service  charge  added  to 
the  total  bill.  Indiana  residents  should  include 
4%  sales  tax. 

Additional  information  may  be  obtained  by 
contacting  Micrologic's  national  distributor, 
The  Byte  Shops  of  Indianapolis  at  (317) 
842-2983  or  by  writing  to  5947  E.  82nd  St.,  In- 
dianapolis, IN  46250. 

CIRCLE  INQUIRY  NO.  186 


Magnetic  Tape  Controller  (MTC) 

A  single  S-100  card  will  serve  as  an  interface 
and  formatter  for  most  of  the  digital  tape 
drivers  now  available.  This  includes  the  tape 
cartridge  (for  DC300A),  mini-cartridge  (for 
DC100A),  Phillips  cassette,  and  new  mini- 
cassette drives.  Data  encoding  and  decoding 
is  by  the  standard  phase  (Manchester  II) 
scheme.  Hardware  generation  and  check  of  the 
16  bit  CRC  characterare  provided  on  the  board. 

Versions  of  the  magnetic  tape  controller  (all 
compatible)  are  available  with  TTL  and  TTL 
open  collector  drivers,  both  with  and  without 
terminating  resistors  on  the  input  lines.  Suffi- 
cient I/O  lines  are  provided  to  control  all  of  the 
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standard  drive  motion  functions  and  to  imple- 
ment daisy-chained  multiple  drives.  Timing  is 
crystal  controlled  (no  monostables)  —  with 
gap  and  dropped  bit  detect  circuits  also  tied  to 
the  crystal  oscillator.  A  DIP  switch  sets  the 
timer  over  a  range  that  includes  the  48,000  bits 
per  second  of  the  cartridge  and  extends  down 
to  mini-cassette  data  rates. 

The  magnetic  tape  controller  is  based  on  the 
NEC  wP371  LSI  cassette/cartridge  controller. 
The  MTC  will  function  in  interrupt  or  status  bit 
modes  and  does  not  use  DMA.  The  MTC  is 
available  as  a  separate  card  and  with  fully 
packaged  mass  storage  systems.  Intel™ 
MDS™  and  stand  alone  (with  internal  CPU) 
versions  are  anticipated.  Software  support 
(8080  and  Z-80)  ranges  from  low  level  drivers  to 
full  tape  operating  systems. 

For  further  details  and  pricing  information 
contact  Objective  Design,  Inc.,  P.O.  Box  20325, 
Tallahassee,  FL  32304. 
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Cassette  Interface  Operates  at 
2400  Baud 

Microprocessor  programs  and  data  can  be 
loaded  and  dumped  from  an  audio  cassette 
eight  times  faster  than  the  standard  300  baud 
with  the  new  Wince  Cassette  Interface. 


pre-^nnsimas 

SALE! 


FROM  THE  GENERAL  COMPUTER  COMPANY 

The  General  Computer  Com- 
pany wants  to  say"Merry 
Christmas"  early  by  offering 
you  a  special  price  on 


special  memory. 


Until  November  30,  we  are 
offering  the  exciting  Problem 
Solver  250  ns,  8K  RAM 
memory  board  for  ONLY 
$1 99  (regularly  sells  for 
S225), 


•  Memory  comes  completely 
assembled  and  tested 

•  120  day  factory  warranty 


Do  something  nice  for  your- 
self for  Christmas  and  save 
$26. Use  the  coupon  below 
to  order  today  ! 
Send  $2  for  our  NEW  80  page  catalog. 

General  Computer  Company,  Inc. 

"A  computer  company  of  professionals." 

Visit  either  of  our  fully  stocked  Detroit  &  Lansing  stores. 

1310  Michigan  Ave.  #  East  Lansing,  Mich.  48823  *  (517)  3R1-3?fin 
75  W,  Long  Lake  Road  »  Troy,  Mich,  48084  ■  (313)  362-0022 


PLEASE  SEND  ORDER  &  COUPON  TO  GENERAL  COMPUTER  CO.  MAIN  OFFICE 
420  Mam  St.  m  Brighton,  Michigan  43116 


■  □ 
i  □ 


Here's  my  $199  check  or  money  order  for  the  Problem 
Solver  250  ns,  8K  RAM  memory  board  and  my  free 
catalog. 

Send  me  the  NEW  Genera!  Computer  80  page  full-line 
catalog.  I  have  enclosed  $2. 


;  NAME   

l    /  ADDRESS  

BY     CITY  STATE,  _ZIP 

<4    iQ  Michigan  Residents  add  4%  sales  tax. 


sales  tax.  ^ 
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The  interface  also  supports  300  baud  Kan- 
sas City  Standard  operation.  It  interfaces 
directly  to  the  Motorola  6850  ACIA.  The  2V2"  x 
5"  module  also  contains  an  RS-232  interface 
for  standard  baud  rates  from  150  to  9600.  Quan- 
tity one  price  is  $139.  Other  Wince  Micro 
Modules  are  on  industry  standard  4V2"  x  6V2" 
44  pin  printed  circuit  boards  and  include  the 
control,  RAM,  ROM,  EROM  programmer, 
CMOS  RAM/battery,  analog  interface,  FD  inter- 
face, touch  tone  trans/rec,  and  driver/sensor. 
Wintek  Corp,  902  N.  9th  St.,  Lafayette,  IN 
47904,  (317)  742-6802. 

CIRCLE  INQUIRY  NO.  188 

80  Line  Digital  I/O  Board 

This  board  has  eight  8-bit  bidirectional  I/O 
ports  and  16  interrupt  lines.  Each  I/O  line  is 
independently  software  programmable  as  an 
input  or  output.  Eight  of  the  16  interrupt  lines 
are  also  programmable  as  outputs  or  inputs. 

The  80  I/O  lines  arebrought  out  to  two  50  pin 
connectors;  40  I/O  lines  to  each  and  10  ground 
each.  Flat  cable  may  be  soldered  directly  to 
these  connectors  or  you  may  use  the  scotch- 
flex  type  connector,  Molex  type  pins  or  inser- 
tion wirewrap  pins.  There  are  large  areas  of 
ground  and  voltage  plane  and  numerous  bypass 
capacitors  to  suppress  noise.  The  edge  con- 


S3  ■  ,  mm- 


•  \ 


nector  is  the  standard  44  pin  connector  used 
with  the  Atwood  bus. 

Board  sells  for  $59.95  in  kit  form.  An  8-slot 
Mother  Board  is  also  available  with  a  Va  rack 
card  guide  for  an  additional  $40.00.  See  our  ad 
or  contact  Atwood  Enterprises,  P.O.  Box  5203, 
Orange,  CA  92667. 
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Micro  Interface  Modules 

WINTEK  has  added  an  Analog  Interface 
Module  and  a  Driver/Sensor  Module  to  their 
line  of  WINCE  Micro  Modules.  The  Wince 
Analog  Interface  Module  allows  the  input  of 


analog  signals  from  thermocouples,  pressure 
transducers,  etc.  and  the  output  of  analog 
signals  to  motors,  servos,  etc. 


Options  include  one  16-channel  multiplexer, 
an  8,  10,  or  12  bit  analog-to-digital  converter, 
and  one  or  two  8-bit  digital-to-analog  con- 
verters. The  price  is  $99.00  plus  options.  The 
Wince  Driver/Sensor  Module  is  for  driving  or 
sensing  heavy  loads  such  as  relays,  motors, 
etc.  Options  include  up  to  16  drivers  or  8  sen- 
sors. The  price  is  $69  plus  $3  per  driver.  All 
Wince  Micro  Modulesareon  44  pin  4V2"  x  6V2" 
boards.  Wintek  Corporation,  902  N.  9th  St., 
Lafayette,  IN  47904,  (317)  742-6802. 

CIRCLE  INQUIRY  NO.  190 


emory  Cards 


Altair™  Memory  Module  88-16MCD 

The88-16MCD  memory  module  provides  16K 
bytes  of  dynamic  RAM  and  is  competitively 
priced  at  $395  (suggested  retail  price). 
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By  implementing  low  power  and  fast  access 
dynamic  memory  integrated  circuits,  the  Altair 
88-16MCD  runs  at  a  maximum  power  dissipa- 
tion of  three  watts  and  a  maximum  time  of  350 
nanoseconds. 

Crystal-controlled  logic  timing  eliminates 
the  need  for  on-board  one-shot  multivibrator 
circuitry.  This  results  in  continuous  operation 
without  wait  states  for  greater  reliability.  The 
board  incorporates  hidden  refresh  of  the  RAM 
chips. 

For  further  information  contact  Pertec  Com- 
puter Corporation,  21111  Erwin  St.,  Woodland 
Hills,  CA  91367,  (213)  999-2020. 
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2708  and  2718  E-PROM  Programmer 

Requires  only  11/2  I/O  ports,  for  all  5  volt 
microcomputers.  Packaged  on  PC  board.  Fur- 
nished with  software  for  Motorola  6800  D1 ,  D2 
Kits  or  Fairchild  F-8  Kit  #1.  The  software  has  a 
verify  mode  to  confirm  that  all  memory  loca- 
tions have  been  programmed  correctly. 

Assembled  and  tested  with  software,  $59.95. 
Without  software  but  with  software  instruc- 
tions, Kit  $33.00.  For  further  information  con- 
tact Optimal  Technology,  Dept.  2,  Blue  Wood 
127,  Earlysville,  VA  22936. 
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16K  RAM  Fully  Static  Memory 

Electronic  Control  Technology's  16K  RAM 
memory  board  is  a  fully  static  16K  S-100  bus 
memory  board  which  utilizes  a  4K  fully  static 
memory  IC  (TMS-4044)  like  the  21L02  except 
that  it  has  four  times  the  capacity  per  IC  pack- 
age and  less  power  per  bit. 


Being  fully  static  eliminates  the  incompat- 
ability  with  DMA  devices  or  other  devices 
which  sometimes  occurs  with  dynamic  or 
clocked  static  memory.  All  signals  to  MOS 
devices  are  buffered  by  low  power  TTL  to  pre- 
vent damage  by  static  electgricity  and  to 
minimize  capacitive  loading  on  the  bus.  Low 
profile  IC  sockets  are  provided  for  all  IC's.  The 
board  has  solder  mask  and  a  silk-screened 
legend.  2MHz  operation  is  standard  and  4MHz 
is  optional  at  a  slightly  higher  price.  The  intro- 
ductory kit  price  is  $450. 

For  more  information  contact  Electronic 
Control  Technology,  P.O.  Box  6,  Union,  NJ 
07083,  (201)  686-8080. 
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16K  Memory  Board  for  Heath  H8 

Two  memory  boards  for  the  new  Heath  H8 
minicomputer  system  are  of  the  static  variety 
and  physically  match  the  physical  and  elec- 
trical bus  requirements  of  the  Heath  H8 
system.  One  version  utilizes  the  same  Texas 
Instruments  4K  statis  IC's  as  chosen  by  Heath 
for  their  system;  this  board  is  designated  as 
the  Hk-16K.  The  other  version  uses  a  unique  4K 
static  RAM  with  extreme  low  power  consump- 


tion and  would  permit  the  user  to  nave  64K  of 
RAM  in  his  Heath  H8  system  without  taxing 
the  capabilities  of  the  Heath  power  supply. 
Both  boards  will  be  available  in  either  kit  or 
assembled  and  tested  form. 

The  boards  will  be  available  partially 
populated  in  4  or  8K  versions,  or  fully 
populated.  The  PC  boards  are  of  commercial 
grade,  epoxy  glass  with  plated-thru  holes  and 
are  furnished  with  all  IC  sockets. 

Additional  information  can  be  obtained  by 
writing  or  calling  Celetron  Data,  P.O.  Box  6215, 
Syracuse,  NY  13217,  (315)  422-6666. 

CIRCLE  INQUIRY  NO.  194 


Memory  System  for  M6800  Kit 

A  memory  system  for  expanding  the 
memory  capacity  of  Motorola's  MEK6800D2 
Kit  is  now  available  from  Motorola's  Integrated 
Circuit  Division. 

The  MMS68104  is  a  16K  word  x  8  bit  system 
that  is  pinout  compatible  with  the  "D2"  Kit. 
The  68104  memory  card  is  designed  expressly 
for  the  Kit  and  home  hobbyist  markets. 


In  quantities  of  one  to  5  the  MMS68104  is 
priced  at  $395.00,  in  lots  of  6-24,  $375  and  in 
lots  of  25-99,  $360.00.  Delivery  is  four  weeks 
ARO  from  the  factory.  For  further  information 
contact  Memory  Systems,  Motorola  Integrated 
Circuits  Division,  3501  Ed  Bluestein  Blvd., 
Austin,  TX  78721. 
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ASSEMBLED  SYSTEMS 
With  Disk  Capability 
AT  KIT  PRICES! 

ISN'T  YOUR  TIME  WORTH  $58.00? 

Then  why  spend  needless  time  and  energy  when  we  will  deliver  assembled  and 

fully  tested  systems,  like  this  one. 

Ideal  for  the  BUSINESS  OFFICE  or  the  CLASSROOM 

North  Star  HORIZON 


North  Star  Horizon  Single  Drive  System  includes  the  Z-80  CPU  at  2  or  4  MHz, 
motherboard,  16K  of  memory  at  4  MHz  and  power  supply.  Software  includes  Disk 
Operating  System  and  Disk  BASIC.  Horizon  1  kit  is  $1599.  Dual  Drive  Horizon  is 
also  available  at  $1999. 

We  add  monitor  and  keyboard. 

Compare  our  assembled  prices  and  save 

hours  of  soldering,  testing  and  trouble 


shooting!^ 


OPTIONS 
JfMove  up  to  a  Hazeltine  1500 
CRT  Terminal  for  an  additional 
$595.00. 

Dual  Drive  $395.00 


Component 

North  Star  HORIZON  1 
Parallel  Input/Output 
PROM 

Video  Board  (64  by  16)* 
9"  Video  Monitor 
ASCII  Keyboard  and  Enclosure 
Your  cost  for  separate  kits  would 
total  $2238.00. 

Your  assembled  price 
Sunshine  Corn- 
Company  is 


from 
puter 


ij  $2296.00. 


SYSTEM  SOFTWARE 
GIVES  YOU  TRUE  DISK 
FILE  CAPABILITY 

You  get  the  Horizon  1  complete 
with  North  Star  Disk  BASIC.  A 
complete  business  package  on  disk- 
ette is  available  for  $295,  and 
includes: 

•  General  Ledger 

•  Accounts  Receivable 

•  Accounts  Payable 

•  Payroll 

•  Inventory 

•  Amortization 

•  Mailing  List 


Assembled  systems  sold  with  90-day  written  warranty.  Come  in  and  see  our  Horizon  in  operation. 

Sunshine  Computer  Company 

20710  South  Leapwood  Ave.  •  Carson,  Calif ornia  90746  •  (213)327-2118 


NOVEMBER  1977 


CIRCLE  INQUIRY  NO.  87 


INTERFACE  AGE  133 


RMRV-8K,  8K  x  16  EPROM  Board 
for  LSl-11 

The  RDA,  Inc.  RMRV-8K  is  an  8K  word  by  16 
bit  EPROM  memory  board  which  occupies  one 
dual  height  module  slot  in  the  LSl-11  back- 
plane. Packaging  density  is  achieved  by  using 
the  easily  programmed  and  UV  erasable  2708, 
8192  bit  (1K  by  8  bit)  memory  IC.  Addressing  is 
jumper  selectable  for  any  two  4K  banks  in  the 
0-28K  address  space.  Bus  handshake  logic  is 
handled  in  1K  segments,  i.e.,  anywhere  from  1 
to  all  8K  of  the  available  segments  may  be  en- 
abled to  reply  to  a  memory  read  request  from 
the  CPU. 
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The  RMRV-8K  EPROM  memory  board  con- 
sists of  bus  interface  elements  IC1  to  IC5,  ad- 
dress latch  and  decode  elements  IC6  to  IC10, 
and  handshake  control  elements  IC11  to  IC14, 
in  addition  to  memory  elements  IC16  to  IC31. 

For  further  information  contact  RDA,  Inc., 
5012  Herzel  Place,  Beltsville.MD  20705,  (301) 
937-2215. 
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8K  Memory/Video  Generator 

For  about  what  you  would  expect  to  pay  for 
an  8K  memory  board  you  can  have  a  dense  dot 
raster  graphic  display  function  also!  The  MTU 
K-1008  Visible  Memory  is  an  8K  memory  add- 
on to  the  KIM-1  system  including  circuitry  to 
simultaneously  display  the  memory  contents 
as  64,000  dots  (320  wide  x  200  high)  on  a  TV 
monitor.  The  board  is  designed  to  connect  to 
an  unmodified  KIM-1  directly  in  parallel  with 
the  expansion  connector.  The  KIM-1  continues 
to  run  at  full  speed  with  no  wait  states  or  visi- 
ble interference  on  the  screen  when  the 
display  memory  is  being  accessed  


Power  requirements  are  +7.5  volts  at  250 
MA  and  +  16  volts  at  250  MA  both  unregulated. 
A  software  package  containing  sophisticated 
character  display  and  graphing  routines  is 
available. 

K-1008  Visible  Memory  board  assembled 
and  tested,  $289.00.  Bare  board  only,  $40.00. 
Graphics  software  package  (source  listing), 
$20.00  (avail,  to  board  purchasers  only).  For 
more  information  contact  Micro  Technology 
Unlimited,  Box  4596,  Manchester,  NH  03108. 
CIRCLE  INQUIRY  NO.  197 

Combination  RAM-I/O  Chip  for 
Microprocessors 

A  new  N-channel  large-scale  IC  device  from 
National  Semiconductor  combining  memory 
storage  and  peripheral  interface  capability, 
can  do  the  job  of  five  or  more  standard  memory 
and  I/O  parts. 


Known  as  INS8154,  the  combined  RAM  and 
I/O  chip  is  ideally  suited  for  low-end 
microprocessor-based  systems  that  may  re- 
quire a  relatively  small  memory  capacity  but 
still  need  a  number  of  peripheral  interfaces. 


The  40-pin  circuit,  which  directly  interfaces 
with  SC/MP  II,  INS8080A  and  other  National 
microprocessors,  contains  128  eight-bit  words 
of  static  RAM,  together  with  two  8-bit  parallel 
I/O  ports  that  are  bit-programmable  to  provide 
maximum  flexibility.  Each  I/O  pin  may  be  de- 
fined either  as  an  input  or  output. 

Price  for  100  quantities  is  $8.75.  For  further 
information  contact  National  Semiconductor, 
2900  Semiconductor  Dr.,  Santa  Clara,  CA  95051 . 

CIRCLE  INQUIRY  NO.  198 


bad  solder  joints,  heat  damaged  components 
and  faulty  integrated  circuits.  Full  documenta- 
tion is  provided  with  step  by  step  procedures 
for  the  user  to  test  and  burn-in  the  boards. 

Features  of  the  first  semi  kit  include  a  16,384 
byte  memory,  invisible  refresh  and  worst  case 
access  time  of  400  nsec.  Each  4096  word  block 
is  independently  addressable  for  maximum 
system  flexibility.  Power  is  typically  5  watts, 
the  same  as  most  single  4K  memory  modules. 
Backup  power  connection  is  built-in. 

The  16KRA  board  is  also  available  fully 
assembled,  tested  and  burned-in  for  $399.00. 
For  more  information,  contact  Processor  Tech- 
nology Corp.,  6200  Hollis  St.,  Emerysville,  CA 
98608,  (415)  652-8080. 
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16K  RAM 

The  16K  Space  Byte  is  a  fully  static,  state-of- 
the-art  RAM,  utilizing  the  TMS-4044  (4K  by  1  bit 
static).  The  Space  Byte  is  addressable  in  4K 
blocks  at  4K  boarders  with  DIP  switches;  in  ad- 
dition, memory  write  protect  and  disable  are 
also  controllable  by  DIP  switch  in  4K  blocks, 
(write  protect  and  disable  [Phantom]  also  con- 
trollable with  software  by  simple  jumper  con- 
nection). Battery  back-up  capability  with  either 
direct  connector,  or  jumper  connection 
through  bus. 


32K  Static  Memory  Card 

The  Digital  Group,  Inc.  has  designed  a  fully- 
static  memory  card  containing  32K  of  memory. 
With  this  card,  a  full  64K  system  now  requires 
only  two  boards  instead  of  eight,  leaving  one 
extra  memory  slot  on  a  Digital  Group  standard 
motherboard  for  future  products. 


The  memory  card  may  be  intermixed  on 
Digital  Group  systems  with  the  company's  cur- 
rent 8K  memory  cards.  All  data  and  address 
lines  are  buffered.  The  card  itself  incorporates 
the  TI-TMS  4044  or  equivalent. 

The  complete  32K  memory  board  with  all 
ICs,  connector,  sockets,  discretes,  and  PC 
board  is  available  in  kit  form  for  $845.  Assem- 
bled version  is  $945.  For  details  contact  The 
Digital  Group,  Inc.,  P.O.  Box  6528,  Denver,  CO 
80206,  (303)  777-7133. 
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Semikits 

A  16KRA  memory  board  for  $369  in  semi  kit 
form  has  been  introduced  by  Processor  Tech- 
nology Corp.  


The  semi  kit's  memory  modules  will  bring  an 
end  to  such  common  kit-building  problems  as 


The  16KSpaceByte  is  fully  S-100 compatible 
with  Altair,  Vector  One,  Imsai,  Poly  88,  Sol-20, 
Compal  80,  AM-100  (DMA  disc). 

The  16K  Space  Byte  is  offered  fully  assem- 
bled, burned  in  and  tested  with  a  solder  mask 
and  silk  screened  G-10  P.C.  board.  $599. 
Available  through  computer  dealers  every- 
where or  contact  The  Space  Byte  Corporation, 
1720  Pontius  Ave.,  Suite  201,  Los  Angeles,  CA 
90025,  (213)  468-8080. 
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16K  Static  RAM  with  Paging 

Digital  Micro  Systems  offers  a  16K  static 
RAM  for  the  S-100  bus  that  uses  the  industry 
standard  2114  memory  chip  and  had  many  ex- 
tras. The  board  is  completely  static,  having 
none  of  the  timing  incompatibility  problems 
associated  with  dynamic  or  clocked  chip 
select  "static"  RAMs.  This  means  that  the 
DMS  board  will  run  with  any  S-100  system  in- 
cluding DMA  systems  and  the  16-bit  Alpha 
Microsystems  AM-100.  It  also  runs  on  Z-80 
systems  at  the  full  4Mhz  clock  rate. 


The  board  features  individually  addressable 
4K  blocks,  software  write  protection  in  4K 
blocks,  and  a  powerful  paging  or  block  select 
feature. 

Normal  price  is  $525  for  the  16K  kit,  $295  for 
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STATIC 

8K  RAM  BOARD            LZ?r  , 

ASSEMBLED k 

& 

r  TESTED 

$225 

S100  BUS:  PLUGS  RIGHT  INTO  MAINFRAME  —  FULLY  BUFFERED 

DIP  SWITCH  SELECTION  OF  ADDRESS  ASSIGNMENT  &  WAIT  CYCLES  — 

MEMORY  PROTECT  DIP  SWITCH  SELECTABLE  256,  512,  1  K,  2K,  4K,  OR  8K  INCREMENTS 

QUAN-TRONICS 

8080  MICROPROCESSOR         ■          A  i                                                      *  FULLY  ASSEMBLED 
SYSTEM                    IMoAl                           COMPUTER              AND  TESTED 
•INCLUDES  CPU,  MAINFRAME  W/22  CARD  SLOTS,  FRONT  PANEL,  POWER  SUPPLY  —  READY  TO  ENJOY 

$855 

IQ-120  TERMINAL  (aaf 
Of%Qf%f^         24  LINES  UPPER/LOWERCASE  FULLY  ASSEMBLED  &  TESTED  3>WO 
OV  nU  V         OPTION  1  AVAIL  -  BLOCK  MODE,  PRINTER  PORT  +  $100              FOR  THE  INTELLIGENT 
—  QUALITY  FIRST  -  CUSTOMER 

T/i 


TECH- MART 


19590  VENTURA  BLVD. 
TARZANA,  CA  91356 


COMPUTER  PRODUCTS 
READY  FOR  IMMEDIATE  DELIVERY 


CALL 
(213)  344-0153 


NEED  SOME 
HELP? 


BUSINESS  PERSONS 


FOR  THE  OFFICE 
AND  HOME  -- 


WE  ARE  HERE  WITH  A  COMPLETE  TEAM  OF  HIGHLY  QUALIFIED  PROFESSIONALS 
TO  SUPPORT  YOUR  EVERY  NEED  IN  BUSINESS  APPLICATIONS. 
-HARDWARE  -  UNIQUE  REQUIREMENTS  -  SOFTWARE  - 


GOOD  PRICES  * 

TOP  QUALITY  PARTS 


, 8080A 

$1500 

2102L  250nS 

$175 

2708  EPROMS 

$1850 

74  SERIES  IC's 
74LS  SERIES  IC's 

LINEARS 

CATALOG  LISTING 

"  GOOD  PRICES  ~ 


WORK  BOOTH 


$550  HR. 


WE  HAVE  THE  IDEAL  WORKING  CONDITIONS 
FOR  THOSE  OF  YOU  WHO  NEED  SOME  SPACE 
-  ALL  TOOLS,  SCOPES,  EQUIPMENT  PROVIDED 
FOR  A  NOMINAL  FEE  WE  WILL  PROVIDE  A 
TECHNICIAN  AS  REQUIRED 


PERSCI 


DUAL  DRIVE 
MODEL  277 


8" 


POWER  SUPPLY 
IMS  &  CABINET 

INDUSTRIAL  MICROSYSTEMS 


$ 

RELIABILITY 
&  QUALITY 
COMBINED 
$ 


16K2708 


$99 


EPROM  BOARD 
S100  BUS: 

DIP  SWITCH  SELECTION  OF  MEMORY  ADDRESS  ASSIGNED) 
AND  MEMORY  WAIT  CYCLES. 

QUAN-TRONICS 

ASSEMBLED  &  TESTED  NOT  A  KIT 


ALPHA  MICROSYSTEMS 
AM-100       $1495  BASIC 
AM-200       $  695  LANGUAGE 


 OTHER  MAJOR  PRODUCTS  

CENTRONICS  PRINTERS  —  AFFORDABLE  —  CROMEMCO  —  T.E.I.  12  &  22 
DEC  PRINTERS  —  PROCESSOR  TECHNOLOGY  —  POLYMORPHIC  —  SEALS 
TARBELL  —  INFO  2000  —  SUPERSCOPE  —  MICROPOLIS  DRIVES  — 

AND  MANY  OTHERS 

WE  SHIP  ANYWHERE  WITHIN  THE  CONTINENTAL  U.S. 


10:00  AM-9:00  PM 
MON-FRI 

OPEN 

9:00  AM-6:00  PM 
SAT 

CAPRI  PLAZA 

WE  SPECIALIZE  IN  SYSTEMS  HARDWARE  &  SOFTWARE 
—  WE  WELCOME  INQUIRIES  — 

(213)  344-0153 

NOVEMBER  1977 
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the  8K  kit,  and  $595  for  the  assembled  and 
tested  version,  but  there  is  an  introductory 
16%  discount  until  December  31,  1977. 
Available  from  stock. 

For  more  information  or  to  order  contact 
Digital  Micro  Systems,  Box  1212,  Orem,  UT 
84057,  (800)  453-1444  or  (801)  224-2102. 

CIRCLE  INQUIRY  NO.  202 


Dual-Voltage  Packaging  Panels 

Garry  Manufacturing  Co.  announces  dual 
voltage  I.C.  Pluggable  Memory  Board  PS108 
322-14-3C,  consisting  of  eight  22-pin  (4KRAIV 
or  ROM)  I.C.  patterns,  four  8-pin  I.C.  patterns 
and  eight  16-pin  I.C.  patterns.  These  panels 
provide  a  dual  planar  voltage  system,  Vi  anc 
V2,  along  with  a  common  ground  distributior 
plane. 


These  panels  are  ideally  suited  to 
microprocessor,  minicomputer  memory 
packaging  using  RAM  or  ROM  as  well  as 
MSI/LSI  and  other  digital  devices.  They  are 
available  on  two  to  four  week  delivery  at  prices 
from  $1.00  to  $2.50  per  I.C.  position.  For  com- 
plete information  use  the  Reader  Service  Card, 
or  contact  Garry  Manufacturing  Co.,  1010 
Jersey  Ave.,  New  Brunswick,  NJ  08902,  (201) 
545-2424. 

CIRCLE  INQUIRY  NO.  203 


Vector  PROM/RAM  Up  To  12K 

Vector  Graphic  Inc.  is  introducing  a  new 
PROM/RAM  board  with  iK  on-board  RAM  and 
capacity  for  up  to  12K  2708  type  EPROMs.  The 
board  occupies  two  independently  address- 
able 8K  blocks.  Complete  addressing  flexibility 
is  provided  to  conform  to  virtually  any  system 
configuration  with  a  minimum  of  address 
jumpers  required. 


Video  boards  or  disc  operating  systems  can 
be  nested  in  the  3K  of  unused  space.  MWRITE 
logic  and  jump-on-reset  allow  operation 
without  a  front  panel.  A  24  command  PROM 
monitor  is  available  to  interface  with  most 
popular  I/O  boards.  Available  October  1,  1977. 
$135  kit,  $175  assembled. 

For  further  information,  contact  your  local 
dealer  or  Vector  Graphic  Inc.,  790  Hampshire 
Road  A-B,  Westlake  Village,  CA  91361. 

CIRCLE  INQUIRY  NO.  204 

Memory  Boards 

8K  EPROM  uses  UV  EPROMs  (not  included). 
Dip  switch  addressable  to  any  8K  memory 
boundary.  Can  be  addressed  to  E000  to  replace 
MIKBUG®  using  your  own  system  monitor.  In- 
structions included  for  minor  CPU  board  modi- 
fication when  used  for  this. 

16K  Static  RAM  uses  TMS4044  4K  by  1  Bit 
fully  static  RAMs.  4  independent  7805  voltage 


regulators.  Typical  worst  case  power  dissipa- 
tion is  2  amps.  Each  4K  block  is  dip  switch  ad- 
dressable at  any  4K  boundary.  Memory  write 
protect  and  memory  disable  (Phantom)  are 
controllable  in  4K  blocks  by  dip  switch. 

Also  available:  Mother  Board,  13  full  size  SS 
50  bus.  Fits  SWTP  mainframe.  Ideal  expansion 
board,  or  for  those  users  who  need  or  will  be 
needing  a  larger  system.  Serial  ACIA.4  port  RS 
232  or  20M  A  current  loops.  Individual  dip 
switch  selectable  baud  rates.  Dip  switch  selec- 
table addressing. 

For  further  information,  contact  Gimix,  Inc., 
1337  W.  37th  PI.,  Chicago,  IL  60609,  (312) 
927-5510. 

CIRCLE  INQUIRY  NO.  205 

MEM-1 

The  MEM-1  is  an  eight  kilobyte  static  RAM 
memory  board.  Kits  have  NEC  2102AL-4  500ns 
low  power  memory  chips.  All  input  and  output 
data  lines  are  fully  buffered.  All  possible  sup- 
port chips  are  low  power  Schottky. 


The  board  can  be  set  in  8Kb  increments. 
Delays  can  be  selected  on  the  board  so  that 
any  speed  2102  memory  chip  can  be  used. 

Prices  are  $30  bare  (without  parts);  $250  kit; 
$295  tested  and  assembled.  For  further  infor- 
mation contact  WMC,  Inc.,  3107  Laneview  Dr., 
San  Jose,  CA  95132. 

CIRCLE  INQUIRY  NO.  206 


Test  Equipment 


RCA  COSMAC  Micromonitor 

The  COSMAC  Micromonitor,  CDP18S030, 
permitting  in-circuit  debugging  of  any 
CDP1802  microprocessor  system  hardware 
and  software  in  real  time,  is  now  available  from 
RCA  Solid  State  Division. 


Completely  self-contained  in  an  attache 
case,  the  Micromonitor  is  a  useful  field-service 
tool,  a  flexible  production  tester,  and  a  valu- 
able prototyping  adjunct.  It  includes  a  built-in 
keyboard,  display,  and  status  indicator  lights, 
as  well  as  software  debugging  routines.  A 
special  feature  is  a  self-test  card  which 
simulates  a  user  system  to  allow  verification 
and  assurance  of  Micromonitor  operation. 

Operation,  installation,  and  application  infor- 
mation is  provided  in  the  Instruction  Manual  for 
the  RCA  COSMAC  Micromonitor  CDP18S030, 
MPM-218,  and  is  included  with  the  instrument. 


In  single  quantities,  the  RCA  COSMAC 
Micromonitor  CDP18S030  is  priced  at  $1600 
(domestic).  For  further  information  and  copies 
of  the  Product  Description,  PD18,  contact  RCA 
Solid  State  Division,  Box  3200,  Somerville, 
New  Jer^pv  ORR7R 

CIRCLE  INQUIRY  NO.  207 

Intel  /.<Scope™  820  Microprocessor 
System  Console 

The  /iScope  820  provides  a  means  of  main- 
taining and  troubleshooting  microprocessor 
based  end  products.  The  ^Scope  820  console 
has  been  specifically  designed  to  ease  the 
task  of  microcomputer  system  check-out  for 
manufacturing,  field  support,  and  field  service 
of  microprocessor  equipment. 


A  portable  unit  that  is  easily  carried  to  the 


system  that  requires  testing,  the  /ibcope  82U 
comes  fully  packaged  in  a  standard  size  brief- 
case which  provides  storage  for  all  required  ac- 
cessories. It  is  an  easy-to-use  instrument  that 
provides  sophisticated  troubleshooting  cap- 
abilities. Even  difficult  problems  can  be  found 
by  relatively  inexperienced  production/field 
personnel. 

For  further  information,  contact  Cramer 
Electronics,  85  Wells  Ave.,  Newton,  MA  02159, 
(617)  969-7700. 

CIRCLE  INQUIRY  NO.  208 


Model  FSS-250DC  Automated 
Interference  Analyzer  with 
Simultaneous  Plotting  of  CISPR/VDE 
and  MILSTD/SAE 

Designated  as  Model  FSS-250DC,  the  new 
system  features  simultaneous  X-Y  plotting  of 
both  CISPR/VDE  quasi-peak  and  MIL-STD/SAE- 
type  peak  measurements  over  the  frequency 
range  from  10  KHz  to  1,000  MHz. 


Included  in  the  new  system  is  the  CMM-25 
Metering  Module  which  operates  with  the 
EMC-25  Interference  Analyzer  to  provide  auto- 
matically all  of  the  unique  CISPR/VDE- 
mandated  bandwidth  and  detector  character- 
istics. Also  incorporated  in  the  system  is  a 
panel-mounted  version  of  Electro-Metrics' 
popular  CIG-25  Impulse  Generator,  which  pro- 
vides calibrated  broadband  outputs  at  variable 
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You  have  to  SEE  it  to  BELIEVE  it! 

The  Alpha  Microsystems  AM-1 00  is  LIGHT 
YEARS  ahead  of  everything  else  you've 
seen  so  far  in  the  low  cost  computing  field. 

For  a  FRACTION  of  what  you'd  normally 
pay  for  the  SOFTWARE  ALONE,  you  get  a 
16-bit  processor  with  ALL  of  these  BIG- 
SYSTEM  capabilities: 

MULTI-TASKING,  MULTI-USER 
TIMESHARING 

•DEVICE  INDEPENDENT  I/O 
•ADVANCED  FILE  STRUCTURE 
•POWERFUL  SYSTEM  COMMANDS 
•SOPHISTICATED  TEXT  EDITOR 
•FULL  MACRO  ASSEMBLER 
•LINE  PRINTER  SPOOLER 
•RE-ENTRANT,  MULTI-USER  BASIC 

COMPILER 
•LARGE  UTILITIES  LIBRARY 

Yet,  with  all  this  it's  still  compatible 
with  the  S-100  BUS! 

If  you  like  the  Decsystem-10  operating 
system,  if  you  like  TECO  ...  if  you  like  the 
PDP-1 1  instruction  set . . .  you'll  LOVE  the 
AM-1 00! 

ONLY 

*$1495 
IN  STOCK  NOW! 


mmmmm 


BYTE  SHOP 


Pasadena 


496  S.  LAKE  c4VE. 
'PASADENA,  CA.  9IIOI 
PHONE:  (213)684-3311 


HOURS:  Tuesday  —  Friday,  12:00  —  9:00; 

Saturday  &  Sunday,  12:00  —  5:00; 
Closed  Mondays 


repetition  rates,  used  in  generating  calibrated 
X-Y  plots. 

System  operation  is  normally  controlled 
from  the  ESC-125  Electro-Scan  Programmer. 
However,  if  the  optional  "B"  version  of  the  Pro- 
grammer is  selected,  the  user  can  generate 
spectrum-analyzer-type  displays,  with  RF  pre- 
selection on  either  a  conventional  or  storage 
scope,  in  addition  to,  or  in  lieu  of,  those  avail- 
able on  the  SPD-125  Spectrum  Display  Module. 

The  FSS-250DC  is  priced  at  approximately 
$55,000,  depending  on  options  and  accessories 
chosen.  For  further  details,  contact  Penril  Corp., 
Electro-Metrics  Division,  100  Church  St., 
Amsterdam,  NY  12010,  (518)  843-2600. 

CIRCLE  INQUIRY  NO.  209 

80MHZ  Universal  Frequency 
Counter 

The  80MHz  Universal  Frequency  Counter, 
Model  1820,  features  guaranteed  frequency 
measurement  to  80MHz;  100MHz  is  typical. 
Period  measurement  capability  offers  accurate 
high-resolution  measurements  from  5Hz  to 
1MHz.  "Accumulate"  and  "elapsed-time"  func- 
tions are  also  featured. 

■a— mm 


The  1820  is  fully  autoranging,  with  auto- 
matic decimal  point  position  and  MHz/kHz 
readout.  The  1820  features  a  six-digit  .43"  high 


LED  display,  with  leading  zero  blanking.  Avail- 
able options  include  a  TCXO  (temperature 
compensated  crystal  oscillator)  time  base, 
10:1/direct  probe  and  leatherette  carrying  case. 

The  B&K-Precision  Model  1820  is  priced  at 
only  $260  *and  is  available  for  immediate 
delivery  at  local  electronic  distributors.  For  ad- 
ditional information,  write:  B&K-PRECISION, 
6460  W.  Cortland  Ave.,  Chicago,  IL  60635,  (312) 
889-9087. 

CIRCLE  INQUIRY  NO.  210 

Card  Extenders  Aid  Microcomputer 
System  Design  and  Debugging 

A  circuit  card  extender,  from  Vector  Elec- 
tronic, is  form  and  plug  compatible  with  Altair 
8800,  IMSAI  8080,  and  other  similar  microcom- 
puter CPU,  memory,  and  interface  boards. 
Designated  the  3690-12,  the  extender  facili- 
tates out-of-chassis  troubleshooting  and  hard- 
ware debugging. 


The  7.5-inch  high  by  9.99-inch  wide  ex- 
tenders are  fabricated  of  high  quality 
0.0625-inch  thick  epoxy-glass  composite 
material.  The  two-ounce  copper  conductors 
are  solder  tinned  while  the  card  edge  connec- 
tors are  gold-flashed  nickel  plate  for  low  con- 
tact resistance  and  reduced  wear. 


The  Vector  3690-12  is  fully  assembled  and  in 
single  unit  quantities  is  priced  at  $25.00.  For 
more  information  contact  Vector  Electronic 
Co.,  Inc.,  12460  Gladstone  Ave.,  Sylmar,  CA 
91342,  (213)  365-9661. 

CIRCLE  INQUIRY  NO.  211 

MS-1 

The  MS-1  Multiplexer  Switch  is  an  inexpen- 
sive, compact  adaptor  for  converting  any  con- 
ventional, single  channel  oscilloscope  into  a 
multichannel  logic  analyzer  for  troubleshoot- 
ing all  types  of  digital  logic  circuits. 


The  design  features  state-of-the-art  CMOS 
ICs  for  low  power  consumption,  typically  less 
than  6  mA  total.  This  results  in  a  unit  that  is 
ideal  for  field  service  applications  where  AC 
power  may  not  be  readily  available.  This  flex- 
ibility also  makes  the  MS-1  well-suited  for 
design  applications,  troubleshooting  digital 
circuits  and  classroom  demonstrations  of 
digital  logic  principles. 

The  MS-1  Multiplexer  Switch  is  available 
from  stock  in  kit  form  for  $59.95  and  complete- 
ly assembled  for  $74.95.  Additional  informa- 
tion may  be  obtained  by  contacting  Mid-South 
Instrument  Services,  Inc.,  P.O.  Box  1252,  Gret- 
na, LA  70053,  (504)  393-0450. 

CIRCLE  INQUIRY  NO.  212 

8080  Microprocessor 
System  Analyzer 

The  Model  AQ8080  microprocessor  system 
analyzer  is  effective  as  a  design  aid  in  pro- 
totype development  and  fault  analysis  of  8080 
microprocessor-based  products  in  production 
and  field  service. 

The  instrument  provides  a  conditional  hard- 
ware breakpoint  with  loop  count  and  delay  trig- 
ger provisions,  128  instruction  program  trace, 
and  displays  all  address,  data  and  status  infor- 
mation. It  also  permits  direct  user  interaction 
with  memory,  I/O  ports  and  all  registers. 


The  connection  to  the  system  being  analyzed 
is  easily  accomplished  with  a  buffer  isolated 
probe  terminated  with  a  40-pin  clip  that  at- 
taches directly  to  the  microprocessor  chip. 

Price  is  $2,250.  For  further  information  con- 
tact AQ  Systems,  Inc.,  1736  Front  St.,  York- 
town  Hts.,  NY  10598,  (914)  962-4264. 

CIRCLE  INQUIRY  NO.  213 

Electronic  Field  Engineer's  Tool  Kit 

An  electronic-electrical  service  and  repair 
kit,  designated  the  JTK-18  Supervisor's  Kit, 
contains  more  than  60  tools  needed  for  field 
servicing  and  adjusting  electronic  equipment. 

Included  are  screwdrivers,  nutdrivers,  pliers, 


BYTE  SHOP 


OF  OHIO 

OHIO'S  FIRST 
AND  BEST! 

MICROCOMPUTERS 

PERIPHERALS 
ACCESSORIES 


IMSAI  8080 
BYTE-8 
SWTP  MP68 
CROMEMCO 
PROCESSOR  TECH 

INTERFACES  (KITS  or  ASSEMBLED  UNITS) 


MEMORY  EXPANSION 
COLOR  TV  GRAPHICS 
LEAR  SIEGLER  ADM  3 
PAPER  TAPE  READER 


BYTE 
SHOP 


PROGRAMS  AND  SOFTWARE 


VARIOUS  BASICS  — 
FOCAL  —  DOS  —  GAMES 


TINY,  4K,  8K  and  12K. 

-  BUSINESS  APPLICATIONS. 


ALSO  AVAILABLE 


APPLE  1 
MODEMS 


CASSETTES 
TERMINALS 


FLOPPIES 
DEC.  WRITERS 


BUSINESS  APPLICATION  INQUIRES  INVITED 
SYSTEM  DEMONSTRATIONS  AND  LITERATURE  /  MAGAZINES. 

19524  CENTER  RIDGE  ROAD 
ROCKY  RIVER,  OHIO  44116 

(216)  333-3261 


HOURS:  TUES.  thru  FRIDAY 
SATURDAY 


12  to  9 
10  to  5 
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cutters,  wrenches,  spring  tools,  files,  soldering 
equipment  and  more.  A  VOM  meter  is  an  op- 
tional accessory.   


The  JTK-18  sells  for  $277  complete  with 
meter.  Without  the  meter  the  price  is  $224.00. 
To  order,  or  for  further  information,  contact 
Jensen  Tools  and  Alloys,  1230  S.  Priest  Dr., 
Tempe,  AZ  85281,  (602)  968-6231. 

CIRCLE  INQUIRY  NO.  214 

Series  300  Digital  Panel  Meter 

The  8/16  Channel  Differential  Analog  Multi- 
plexer offers  the  userthe  capability  to  use  one 
DPM  for  measurement  of  8  separate  differen- 
tial signals,  or  16  single  ended  signals. 


The  Peak  and  Hold  Detector,  used  primarily 
for  detecting  and  displaying  the  maximum 
level  of  a  variable  signal,  offers  4  positive 
polarity  input  ranges  from  200mV  to  200V. 

Single  unit  price  for  the  Detector  is  $45; 
delivery  is  stock  to  three  weeks.  The  unit  price 
for  the  Multiplexer  is  $79  for  single  ended,  and 
$89  for  differential  input.  Delivery  is  stock  to 
four  weeks.  For  more  information  contact  Inter- 
national  Microtronics  Corp.,   4016  E.  Ten- 


nessee St.,  Tucson,  AZ  85714,  (602)  748-7900. 
CIRCLE  INQUIRY  NO.  215 

Front  Panel  Program  Analyzer  for 
System  8  Microcomputer 

The  M80  Front  Panel  Program  Analyzer  pro- 
vides complete  on-line  control  and  diagnostic 
capability  for  the  M80  systems.  The  unique 
design  of  the  analyzer  allows  the  user  to  in- 
spect and  load  the  program  counter,  substitute 
instructions  for  those  being  retrieved  from 
memory,  and  stop  execution  when  the  instruc- 
tion at  a  specified  location  is  executed  or  in- 
dicate instruction  breakpoint  without  stopping 
execution. 


The  M80  analyzer  interfaces  with  the  System 
8  by  means  of  a  60-pin  connector  plugged  into 
an  analyzer  interface  module  in  the  system 
chassis.  The  M80  Front  Panel  Program  Anal- 
yzer is  priced  at  $750  in  single  lot  quantities. 
Delivery  is  immediate. 

For  further  information  contact  Warner  & 
Swasey,  Computer  Div.,  7413  Washington  Ave. 
So.,  Minneapolis,  MN  55435,  (612)  941-4454. 
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Digital  Pulser  Probe 

The  DP-1  Digital  Pulser  from  Continental 
Specialties  Corporation,  in  addition  to  some 
substantial  performance  specifications, 
boasts  a  tiny  bit  of  automation. 

Internal  circuitry  monitors  the  node  being 
probed,  then  presets  the  dual  mirror  output  cir- 
cuitry to  pulse  the  node  the  other  way.  It  deliv- 
ers a  strong  enough  pulse  (50  ma  in  the  CMOS 
mode,  100  ma  in  the  TTL  mode)  to  kick  most 
lines  with  no  need  to  desolder,  unplug  or 
isolate. 

The  Digital  Pulser  derives  its  power  from  the 
circuit  being  investigated  to  help  assure  logic 
level  compatibility,  and  a  switch  selects  appro- 
priate threshold  levels  to  trigger  either  TTL  or 


CMOS  circuits. 

The  price  of  the  DP-1  Digital  Pulser  is  $74.95. 
For  additional  information,  contact  Continen- 
tal Specialties  Corporation,  44  Kendall  St., 
New  Haven,  CT  06509,  (203)  624-3103. 

CIRCLE  INQUIRY  NO.  217 

S-100  Extender  Board  Kit 

Digital  Micro  Systems  is  offering  an  extender 
board  for  ease  of  debugging  your  S-100  boards. 
It  raises  the  board  5"  allowing  complete  ac- 
cess to  them  with  scope  and  logic  probes  or  IC 


Extender  board  can  remain  in  the  computer 
with  the  cover  on.  It  also  has  jumpers  in  the 
power  supply  lines  for  quick  current  measure- 
ments. Board  has  gold  plated  fingers  and  in- 
cludes edge  connector.  Price  is  $16  less  16% 
introductory  discount  until  December31, 1977. 
Available  from  stock. 

For  more  information,  or  to  order,  contact 
Digital  Micro  Systems,  Box  1212,  Orem,  UT 
84057,  (800)  453-1444  or  (801)  224-2102. 
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START  RIGHT  WITH  RCA 

New  V.I. P.  KIT  Only  $275.00  complete*— COSMAC  Micro- 
processor 2K  RAM— expandable  to  4K  on  board,  ROM 
Monitor,  LED  Readout,  Keyboard,  Video  Output,  Cassette  In- 
terface, Plastic  Case.  Great  Software,  CHIP  8  Language,  20 
Video  Games,  Graphic  Capability.  Easy  to  build,  fun  to  use. 
Teaches  machine  language,  assembler.  Even  experienced 
hobbyists  love  VIP  MC,  VISA  ok.  Shipped  from  stock. 

*p//iQ  Qhinninn 


J 


If  you  are  a 

beginner  write  to  us  for  "GETTING  INVOLVED 
WITH  YOUR  OWN  COMPUTER  —  A  GUIDE  FOR 
BEGINNERS,"  by  Les  Solomon  and  Stan  Veit. 
$6.95  postpaid  in  U.S. 


COMPUTER  MART 

MICROCOMPUTERS 
PERIPHERALS 
ACCESSORIES 


(212)  686-7923 

—Stan  Velt,  Storekeeper 

COMPUTER  MART  OF  NEW  YORK  INC. 

118  Madison  Ave.  (Enteron  30th  St.),  New  York,  NY  10016 

Open  Tuesday  to  Saturdav  9:30  a.m.-6:30  D.m. 
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"Mini-UPS" 

The  "Mini-UPS"  series  Uninterruptible 
Power  System  (UPS)  protects  critical  loads 
from  brown-outs,  power  line  disturbances  and 
loss  of  commercial  AC  power. 


Power  Supplies 


CE>- 


***** 


A  Ji'  I?  £ 


The  "Mini-UPS"  system  features  a  unique 
solid  state,  convection  cooled  design,  minimiz- 
ing size,  weight  and  audible  noise  generated 
by  fans  or  blowers.  The  system  is  immune  to 
input  voltage  variations  of  ±  15%. 

Standard  models  have  single  phase  outputs 
and  are  available  in  625  VA,  1.25  KVA,  2.5  KVA 
and  5  KVA  ratings.  The  unit  is  constructed  for 
mounting  in  standard  19-inch  rack  or  can  be 
supplied  in  a  stand  alone  cabinet. 

Optional  static  bypass  switch  and  battery 
packs  are  available.  Prices  start  at  $1650.00. 
For  further  information  contact  Clary  Corpora- 
tion, 320  W.  Clary  Ave.,  San  Gabriel,  CA  91776, 
(213)  287-6111. 
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Power  Module  Model  DC150 

Abbott's  DC150  series  of  high  efficiency 
switching  regulated  power  modules  are 
designed  specifically  for  computer  and  com- 
puter peripheral  applications  in  the  telecom- 
munications and  interconnect  industries.  In- 
put power  is  41  to  52  VDC. 


Line  and  load  regulation  is  less  than  0.5% 
and  peak-to-peak  ripple  is  less  than  100  MV. 
Standard  features  include  overvoltage  protec- 
tion, short  circuit  protection,  overtemperature 
shut-down  and  remote  error  sensing. 

Price  is  $350.00  for  unit  quantities  and 
delivery  is  stock  to  ten  weeks.  For  further  infor- 
mation or  Abbott's  1976-1977  Power  Supply 
Catalog  with  complete  details  on  other  lines  of 
modules,  contact  Abbott  Transistor  Labora- 
tories, Inc.,  5200  W.  Jefferson  Blvd.,  Los 
Angeles,  CA  90016,  (213)  936-8185. 
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Power  Module  Model  NO.  DC100 

Abbott's  DC100  series  of  high  efficiency 
switching  regulated  power  modules  are  de- 
signed specifically  for  computer  and  computer 
peripheral  applications  in  the  telecommunica- 
tions and  interconnect  industries.  Input  power 
is  41  to  52  VDC. 


Line  and  load  regulation  is  less  than  0.5% 
and  peak-to-peak  ripple  is  less  than  100  MV. 
Standard  features  include  overvoltage  protec- 
tion, short  circuit  protection,  overtemperature 
shut-down  and  remote  error  sensing. 

Price  is  $325.00  (for  unit  quantities)  and 
delivery  is  stock  to  ten  weeks.  For  further  infor- 
mation, or  Abbott's  1976-77  Power  Supply 
Catalog  with  completedetails  on  other  lines  of 
power  modules,  contact  Abbott  Transistor 
Laboratories,  Inc.,  5200  W.  Jefferson  Blvd.,  Los 
Angeles,  CA  90016,  (213)  936-8185. 
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Power  Supplies 

Called  "Application  Display,"  the  company 
groups  its  complete  line  of  power  supplies  into 
four  segments:  computer,  instrumentation, 
general  electronics  and  industrial  electronics. 
Power  supplies  are  available  for  specific  use 
with  Bubble  Memory,  l2L,  T2L,  Floppy  Disc, 
CMOS  Logic,  or  OP-Amps,  Microprocessors, 
Minicomputers,  and  Panaplex. 


Models  are  available  with  single,  dual,  triple, 
and  quadruple  output.  Voltage  ranges  are 
generally  from  3  to  250  VDC;  currents  from  100 
mA  to  50  Amps;  response  time  from  50  to  100 
microsecongs;  regulation  ±0.1%  line  and 
load;  with  a  universal  input  of  115/250  VAC, 
47-440  Hz  (with  exception  of  unregulated  sup- 
plies). 

For  further  information  contact  Standard 
Power,  Inc.,  c/o  Jansen  Associates,  inc.,  1430 
S.  Village  Way,  Santa  Ana,  CA  92705,  (714) 
558-1172. 
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4  Output  Switching  Power  Supply 

A  4  output  50  watt  switching  power  supply 
to  drive  microcomputer  systems  is  offered  by 
Boschert  Associates.  The  standard  supply  has 
outputs  of  +  5V@6A,  ±12V@1A  and  -  5V 
@  1  A,  with  a  maximum  power  of  50  watts  total. 

This  power  supply  offers  the  heat,  weight 
and  size  advantages  of  a  switching  power  sup- 
ply with  no  cost  penalty.  Standard  features  in- 
clude overvoltage  protection  and  over  current 
protection.  This  power  supply  offers  a  natural 
technological  match  for  microcomputer 
systems.  You  can  replace  the  7-8  lb.  boat  an- 


chor with  a  14  oz.  switcher  and  save  70%  of  the 
space  and  get  80%  less  heat  as  well. 

All  this  and  a  price  that  is  dollar  for  dollar 
competitive  with  low  cost  linears.  Price  for  100 
each  quantity  is  $99.  Availability  is  4  weeks 
ARO.  For  more  information  contact  Boschert 
Associates,  384  Santa  Trinita,  Sunnyvale,  CA 
94086,  (408)  732-2440. 
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Power  Supply  for  KIM 

The  KL  Model  512  Power  Supply  was  primar- 
ily developed  for  MOS  Technology  KIM  users, 
and  for  others  needing  a  good  5  volt  and  12  volt 
regulated  supply.  The  Model  512  is  completely 
assembled  —  not  a  kit. 


Total  capacity  of  Model  512  is  4.5  amps. 
Other  features  are  +  5V  regulated  with  1 .4  amp 
max.;  +12V  reg.  with  1.0  amp  max.;  +  8V 
unregulated  with  4.5  amp  max.;  +  16V  unreg. 
with  1.0  amp  max.;  current  limit  and  thermal 
overload  protection  on  regulated  outputs;  fuse 
protected  primary;  AC  line  cord.  The  unit  is 
enclosed  in  bakelite  case  with  aluminum  bot- 
tom plate  and  rubber  feet.  The  connector  cable 
is  included. 

Suggested  retail  price  is  $34.  For  further  in- 
formation contact  KL  Power  Supplies,  P.O. 
Box  86,  Montgomeryville,  PA  18936,  (215) 
257-8195. 
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KIM-1  Power  Supply 

The  MTU  model  K-1000  power  supply  is 
designed  to  power  the  popular  KIM-1  micro- 
computer board.  It  is  totally  enclosed  in  a 
black  bakelite  box  which  measures  5s/ie"  wide 
by  61Vi6"  long  by  21Vi6"  high  overall.  The  line 
cord  exit  and  output  terminal  strip  are  hidden 
under  the  box  which  is  supported  on  rubber  feet. 


1 
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Regulated  outputs  of  +5  volts  at  1.2  amps 
and  +  12  volts  at  100  MA  meet  worst  case 
KIM-1  specifications.  The  regulated  outputs 
have  both  current  limit  and  thermal  shutdown. 
An  internal  fuse  protects  against  component 
failure  and  short  to  the  unregulated  outputs. 

K-1000  Power  Supply  assembled  and  tested 
only,  $40.00.  For  more  information  contact 
Micro  Technology  Unlimited,  Box  4596,  Man- 
chester, NH  03108. 
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PUT  A  MACRO 

IN  YOUR  MICRO 


THE  NEW  BREED 
OF  MICROCOMPUTERS 


The  microcomputers  have  offered  a  tremendous 
economical  advantage  because  of  their  standardiza- 
tion and  versatility.  Yet,  they  have  lacked  the  power 
handling  capabilities  and  software  support  of  the 
minicomputer  systems. 

MicroAge^  now  introduces  a  revolutionary  new 
breed  of  microcomputers— retaining  all  the  economical 
advantages  and  standardization  of  the  microcomputers, 
yet.  with  the  handling  capabilities  of  the  high  power 
minicomputers. 

SYSTEM  FEATURES 

Called  the  AM- 100™.  it  is  a  16-bit  micropro- 
cessor CPU  (2-card  set)  that  replaces  the  8080  micro- 
processor in  your  S- 100  bus  computer. 

•  Multi-user/Multi-tasking  timesharing  disk  opera- 
ting system. 

•  Disk  file  management  system  and  utilities. 

•  Multi-user  structured  file  system  with  passwords. 

•  AlphaBasic  1 M  extended  compiler  and  reentrant 
runtime  software  (not  an  interpreter). 

•  ISAM  (index  sequential  access)  as  well  as  random 
and  sequential  data  access. 

•  Free-form  text  editor  and   letter-writing  text 
formatter. 

•  Fully  supports  most  S-100  peripherals  without 
modification. 

•  Up  to  10  times  the  throughput  of  most  8-bit 
systems. 

•  Completely  device  independent  with  logical  file 
I/O  calls. 

•  System  generation  program  to  create  custom 
operating  monitors. 

•  Hardware  supported  totally  relocatable  object 
code. 

•  Eight  16  -bit  general  purpose  registers. 

•  Hardware  floating  point  arithmetic  to  1 1  signifi- 
cant digits. 

•  Multi-level  direct  memory  access  and  vectored 
interrupt  system. 

•  Real-time  clock. 

•  Record  type  mapping  system. 

•  Modular  type  program. 

TIMESHARING  FOR  A  MICRO 

Imagine  six  people  using  the  same  microcomputer 
from  different  stations  to  perform  different  tasks. 
Imagine  members  of  a  computer  club  sharing  the 
same  microprocessor  while  each  works  from  his  own 
personal  terminal. 

Hardware  limitations  of  the  8080  have  made  micro- 
computer timesharing  impractical  for  the  personal  com- 
puter enthusiast.  The  AM-100[|V1  16-bit  microproces- 
sor set  puts  at  your  command  a  system  which  easily 
accepts  multi-tasking  from  a  multiple  user  structure. 
In  addition  the  AM- 100 '  M  system  lets  you  control 


priorities  and  allocate  memory  requirements  for  each 
job  activated.  There  is  even  a  security  system  to  pre- 
vent unauthorized  access  to  the  data  files  (a  Macro 
Computer?). 

•  Businessmen— put  a  terminal  on  the  desk  of  your 
bookkeeper,  stock  clerk  and  design  engineer.  Per- 
form the  daily  accounting,  inventory  control  and 
design  problems  at  the  same  time.  Hook  a  terminal 
in  the  shop  and  audit  production  schedules  with 
the  processor's  real-time  clock. 

•  Teachers— have  each  student  at  a  terminal  at  the 
same  time  running  a  learning  program.  Monitor 
the  progress  on  your  master  terminal. 

•  OEM/ Software  Developers— create  extremely  fast 
executable  object  code  format  with  source  listing. 
Provide  customized  software  for  your  customer  in 
ALPHA  BASIC ™  without  disclosing  the  source 
codes. 

WESTERN  DIGITAL  MICROPROCESSOR 

The  AM- 100  is  based  on  Western  Digital  s  advanced 
WD- 16  microprocessor  chip  set.  It  has  been  re- 
microprogrammed  to  give  a  more  flexible  macro  in- 
struction set  while  still  maintaining  the  general  archi- 
tecture and  source  code  format  on  the  popular 
PDP-11  series. 

S-100  BUS  COMPATIBILITY 

The  16-bit  processor  system  interfaces  to  the  8-bit 
S- 100  bus  by  multiplexing  through  70-plus  TTL  logic 
chips.  This  multiplexing  is  totally  transparent  to  the 
programmer. 

SYSTEM  SUPPLIED 

The  Alpha  Microsystem  can  be  configured  to  any 
specification  you  require.  It  is  supplied  with  the 
following  items  depending  on  your  application  and 
needs. 

•  AM- 100  m  CPU  processor  and  all  system  soft- 
ware. 

•  S-100 rM  bus  microcomputer  mainframe  and 
power  supply  (with  or  without  addressable  front 
panel). 

•  Persci  dual  floppy  disk  drives. 

•  AM-200™  floppy  disk  controller. 

•  Calcomp  Trident  hard  disk  drives  of  25.  50.  80. 
200  and  300  megabyte  capacity. 


•  AM-400™  hard  disk  controller  interface  (up  to 
four  drives  in  any  mix). 

•  Up  to  60K  primary  RAM. 

•  SOROCIQ  120  text-editing  CRT  terminal. 

•  CENTRONICS  line  printers  and  terminals, 

•  Texas  Instruments  printers  and  terminals. 

•  All  I/O  interfacing  hardware  and  drivers'. 

•  AM-300™  six  port  serial  interface. 

•  System  diskette  with  AlphaBasic1  M  compiler. 

•  User  documentation  and  manuals. 

•  Other  languages  including  APL,  LISP.  FOR- 
TRAN. COBOL,  and  RPG  as  they  become  avail- 
able. 

•  Business  application  software. 

IN  STOC\  FOR  IMMEDIATE  DELIVERY 

•  Business  application  is  now  becoming  available: 
Accounts  Receivable,  Accounts  Payable.  General 
Ledger,  Payroll  and  Inventorv. 

•  Conversion  of  your  S-100  bus  microcomputer 
starts  as  low  as  $1495  including  full  system  soft- 
ware and  AlphaBasic  Compiler. 

•  MicroAge ]  M  will  provide  you  with  the  best 
support  hardware  in  memories,  terminals,  print- 
ers and  I/O  systems. 

•  Delivery  of  complete  systems  is  30  days  ARO. 

•  Allow  45  days  ARO  for  hard  disk  and  printers. 

•  Full  90  day  system  hardware  warranty. 

•  User  implementation  is  provided  anywhere  in 
the  United  States  along  with  maintenance  and 
service  programs. 

•  Look  to  MicroAge™  to  provide  you  with  full 
consulting  service  for  small  business,  scientific 
and  educational  computer  systems. 

Write  or  call  us  for  further  information  and  details, 
including  user  manuals. 

Ask  for  our  free  8  page  brochure  and  price  list: 


803  N.  Scottsdale  Rd. 
Tempe,  Arizona  85281 
Phone:(602)894-1193 
(602)894-1129 


See  unit  on  display  at  our  BVTE  SHOP  retail  stores: 


813  N.  Scottsdale  Rd.    24  W.  Camelback  Rd.  12654  N.  28th  Drive  2612  E.  Broadway  1474  W.  Spring  Valley  Rd. 

Tempe,  Arizona  85281    Phoenix,  Arizona  85013  Phoenix,  Arizona  85029  Tucson,  Arizona  85716  Dallas,  Texas  75080 

(602)  894-1129  (602)265-0065  (602)  942-7300  (602)  327-4579  (opening  November  1) 
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48-Position  QUILL  (Quad  In-Line) 
Socket 

Designed  to  accept  the  Motorola  QUILL 
M10800  and  Texas  Instruments  SN-74581 
series  of  Bi-Polar  L.S.I,  devices,  the  new 
headers  are  low  profile  thermoplastic  body 
Valox  420  SEO,  UL  94VO  listed,  with  four-leaf 
beryllium  copper  sockets  for  high  retention. 
Closed-entry  design  prevents  damage  due  to 
misalignment  of  the  IC  chip  lead  frame.  Ter- 
minal sleeves  are  brass  and  are  available  with 
either  gold-over-nickel  or  electrotin-over- 
copper  plate.  They  are  supplied  with  dip-solder 
terminals,  P/N  860-48-CC-D,  and  .025-inch- 
square  solderless  wire  wrap  terminals  P/N 
860-48-AA-D. 


The  new  QUILL  (Quad  In-Line)  sockets  are 
available  in  two  to  four  weeks,  at  prices  rang- 
ing from  $1.00  to  $2.50.  For  full  information, 
use  the  Reader  Service  Card  or  contact  Garry 
Manufacturing  Co.,  1010  Jersey  Ave.,  New 
Brunswick,  N J  08902,  (201)  545-2424. 
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TO-5  Impulse  Solenoid 

Artisan  Electronics  offers  a  miniature 
solenoid  designed  with  body  dimensions 
equivalent  to  that  of  the  TO-5  transistor  case. 

Most  applications  for  this  TP-5  are  for  im- 
pulse duty  —  the  generation  of  relatively  high 
forces  for  short  times  or  for  pulsed  operations 
on  intermittent  duty. 


A  typical  coil  for  operation  on  12VDC  im- 
pulses would  have  a  resistance  of  1.5  ohms, 
pulsed  at  12VDC  with  a  maximum  on-time  of  25 
milliseconds  and  a  minimum  off-time  130 
times  the  on-time. 

For  more  information  contact  Artisan  Elec- 
tronics, 5  Eastmans  Rd.,  Parsippany,  NJ  07054. 
CIRCLE  INQUIRY  NO.  227 

16-Button  Keyboards 

Ideal  for  multi-point  remote  control.  Has  16 
push  buttons.  0  through  9,  \  #,  and  A,  B,  C  and 
D.  Any  number  of  keyboards  can  be  connected 
on  one  pair  of  wires.  Lockout  feature  —  while 
one  is  being  used  others  on  pair  of  wires  are 
locked  out.  Imagine  —  only  one  pair  of  wires 
need  be  connected  to  computer  from  these  key- 
boards located  anywhere  on  the  premises.  We 
have  tested  these  over  one  mile  of  twisted  24 


gauge  phone  wire,  and  they  worked  perfectly. 

Also  available,  OPTO  boards  with  34  input 
opto  isolators.  Each  OPTO  has  its  own  current 
limiting  resistor  that  allows  from  5  to  24VDC 
input  voltage.  Self  scanning.  Built  in  switch  de- 
bounce,  on  board  64  byte  FIFO  buffer  memory. 
Connects  to  any  8  bit  parallel  input  port  with 
handshake  lines.  Contains  +5  and  -12 
voltage  regulators.  All  I/O  lines  fully  buffered. 

For  more  information  contact  Gimix,  Inc., 
1337  W.  37th  PI.,  Chicago,  IL  60609,  (312) 
376-0440. 
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PowerBase  2N3055H 

Motorola  offers  PowerBase,  a  transistor 
which  combines  the  rugged  Safe  Operating 
Area  (SOA)  specified  for  single-diffused-base 
types,  with  the  economy  and  complementary 
structures  of  epitaxial-base  devices. 


This  unique  combination  of  characteristics 
is  made  possible  be  a  process  which  reduces 
crowding  of  current  into  destructive  "hot 
spots"  by  using  a  patented  Base  Spreading 
Resistance  ring  to  produce  more  uniform  cur- 
rent flow  in  a  relatively  thick  epitaxial-base 
region. 

Epitaxial  production  economy  allows  the 
PowerBase  2N3055H,  with  a  SOA  of  1.95A, 
60V,  to  be  priced  at  $0.69  in  1K  quantities.  Im- 
mediate delivery  is  from  distributor  and  OEM 
stocks.  For  more  information  contact  Motorola 
Semiconductor  Products,  Inc.,  P.O.  Box  20912, 
Phoenix,  AZ  85036,  (602)  244-6900. 
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Numeric  Pad  Adds  Flexibility 

The  Model  710  Numeric  Pad  is  an  easy  way 
to  increase  the  usefulness  of  GRI  Model  753  or 
756  keyboards.  This  easy-to-install  accessory 
adds  the  convenience  of  numeric  data  entry  at 
low  cost  and  complexity,  and  does  not  require 
changes  to  existing  wiring.  The  710  wires 
directly  into  pads  provided  on  the  host 
keyboard,  utilizing  the  existing  ASCII  encoder 
to  provide  0-9  decimal  data  input,  regardless  of 
the  main  keyboard  shift  status. 


All  keyswitches  are  proven  KBM  series  gold 
contact  switches  and  are  mounted  on  a  rugged 
G-10  circuit  board.  Hookup  takes  only  minutes, 
and  the  pad  is  easily  mounted  in  existing 


enclosures  or  panels.  The  710  Numeric  Pad  kit 
is  $9.95  at  local  computer  stores,  or  contact 
George  Risk  Industries,  Inc.,  GRI  Plaza,  Kim- 
ball, NE  69145,  (308)235-4645. 
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Model  756  ASCII  Keyboard 

The  GRI  Model  756  full  ASCII  keyboard  is 
designed  to  better  meet  the  needs  of  personal, 
industrial  and  business  microcomputer  users. 
The  756  provides  encoding  for  all  128  ASCII 
characters  and  control  functions,  imposing  no 
limitations  on  software  design,  or  hardware 
capability. 


The  versatile  interface  allows  user  selection 
of  parity,  positive  or  negative  logic  data  and 
strobe  outputs,  alpha  lock  operation,  and 
either  DC  level  or  pulse  strobe  signals.  A  lat- 
ching shift  lock  key  is  included,  and  all  outputs 
are  TTL-DTL-MOS  compatible. 

The  756K  (kit)  is  $64.95  and  the  assembled 
and  tested  model  756  is  $7^.95  at  computer 
stores  across  the  country,  or*  contact  George 
Risk  Industries,  Inc.,  GRI  Plaza,  Kimball,  NE 
69145,  (308)  235-4645. 
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0.5-Inch  Gas  Discharge 
Alphanumeric  Display 

Beckman's  Model  SP-451  planar  gas 
discharge  display  takes  advantage  of 
screened-on-glass  technology  to  accom- 
modate up  to  16  characters.  Total  display 
package  measures  1.55  by  8.90  inch  (39.4  by 
226.1  mm). 

Based  on  14-segment  design,  messages 
consist  of  numerals,  letters,  and  special  sym- 
bols. 


Character  size,  variety,  brightness  and  130° 
viewing  angle  recommend  the  SP-451  for  its 
handsome  neon-orange  readability  in  bright, 
dark,  or  otherwise  difficult  conditions. 

The  SP-451  is  designed  foredgeboard  mount- 
ing. The  display  requires  only  0.8  inch,  max- 
imum, mounting  depth,  including  tubulation. 

Pricing  for  the  SP-451  is  $43.00  in  the 
100-499  quantity,  or  approximately  $2.70  per 
digit.  The  CS-451,  a  compatible  connector,  is 
priced  at  $3.00  each  in  the  same  quantity. 

For  more  information  contact  Beckman  In- 
struments, Inc.,  Information  Displays  Opera- 
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tions,  350  N.  Hayden  Rd.,  P.O.  Box  3579,  Scott- 
sdale,  AZ  85257,  (602)  947-8371. 

CIRCLE  INQUIRY  NO.  232 

40W  Fast-Switching  Transistors 
Operate  to  50MHz 

Developed  for  power  supplies,  regulators 
and  other  switching  applications,  a  new  series 
of  fast-switching  NPN  power  transistors  ex- 
hibit collector-emitter  voltages  from  200V  to 
375V  with  peak  collector  current  of  10A. 


>  C.  airt  ewf  <w  MAX.. 
3-M-tSG  1*1  W*K 

*  VOLTAGES  TQ375  ¥;r 

■  LOW  SATURATION  VOLTAGES 

■  8ROAO  LINEAR  GAIN 

*  MAXIMUM  PEAK  if  TO  AMPS 

*  UNIFORM  V  AND  t. 
«  t  FftOM20-«0MH« 


The  epitaxial-base  transistors,  designated 
the  1814  Series,  by  Solid  State  Devices,  inc., 
have  a  maximum  600  nsec  turn-on  time  and 
maximum  600  nsec  fall-time  for  switching  effi- 
ciencies to  50MHz.  A  linear  gain  of  20  across 
the  entire  current  range  reduces  drive  tran- 
sistor requirements.  Power  dissipation  at  25°C 
is  44W. 

The  1814  Series,  packages  in  TO-66  cases 
are  priced  from  $10.00  each  to  $28.50  each  in 
100  quantities,  depending  on  collector-emitter 
voltage  requirements.  Delivery  is  stock  to  30 
days.  For  more  information  contact  Solid  State 
Devices,  Inc.,  14830  Valley  View  Ave.,  La 
Mirada,  CA  90638,  (213)  921-9660. 

CIRCLE  INQUIRY  NO.  233 

40W  Fast-Switching  Transistors 
Operate  to  50MHz 

Developed  for  power  supplies,  regulators 
and  other  switching  applications,  a  series  of 
fast-switching  NPN  power  transistors  exhibit 
collector-emitter  voltages  from  200V  to  375V 
with  peak  collector  current  of  10A. 


i  VOLTAGES  TO  575  V  ,  ^S^^B 
i  LOW  SATURATION  VOLT  ants 

>  BROAD  UNir.A  S  GftiN 
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The  epitaxial-base  transistors,  designated 
the  1814  Series,  have  a  maximum  600  nsec 
turn-on  time  and  maximum  600  nsec  fall-time 
for  switching  efficiencies  to  50MHz. 

The  1814  Series,  packaged  in  To-66  cases 
are  priced  from  $10.00  each  to  $28.50  each  in 
100quantities.  Delivery  is  stock  to  30  days.  For 
further  information  contact  Solid  State 
Devices,  Inc.,  14830  Valley  View  Ave.,  La 
Mirada,  CA  90638;  (213)  921-9660. 

CIRCLE  INQUIRY  NO.  234 


Boards,  Boards,  Boards 

VIDEO  Boards.  Ultra  high  output.  Generates 
16  lines  by  32  upper  case  characters.  (Jumper 
selector  for  16x64  for  use  with  10  MHz  video 
monitor.)  Dual  port  1K  (1024  bytes)  RAM  (can 
be  jumpered  to  the  beginning  of  any  1K 
memory  segment)  which  the  processor  can 
read  or  write  as  though  the  memory  was  part  of 
the  system.  Instantly  displayed  as  written. 


I  ext  scrolling  and  cursor  generated  by  soft- 
ware. (Display  driver  software  available.)  Full 
interlace  EIA  video  output  (crystal  controlled). 
Adjustable  density  and  left  hand  margin. 
Designed  for  use  on  a  master  antenna  system 
so  that  any  TV  on  premise  becomes  a  readout 
for  the  computer.  More  than  one  Video  board 
per  system  can  be  used. 

TONE  RECEIVER  Boards.  Converts  DTMF 
tones  into  binary.  One  per  system  required. 
Allows  you  to  use  tone  buttons  on  phones 
(with  our  conversion  boards)  or  our  16  button 
keyboards.  Connects  to  8  bit  parallel  input  port. 

PHONE  CONVERSION  RELAY  Boards  allow 
you  to  convert  your  private  phone  system  into 
computer  terminals  also. 

For  further  information  contact  Gimix,  Inc., 
1337  W.  37th  PI.,  Chicago,  IL  60609,  (312) 
376-0440. 

CIRCLE  INQUIRY  NO.  235 

Designer  Resistor  Sets 

Energy  Electronic  Products  announces  new 


Designer  Resistor  Sets  designated  RS-25  (Vi 
W)  and  RS-50  (1/>  W).  Each  set  consists  of  20 
resistors  each  of  42  values,  840  resistors  total. 


These  high  stability,  low  noise,  top  quality 
5%  carbon  film  resistors,  at  values  from  68 
ohm  to  4.6  megohm,  are  available  in  ahandy42 
compartment  cabinet.  A  must  for  design  engi- 
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neers  and  technicians.  Available  from  stock  at 
$24.90  for  1/4  W  and  $25.90  for  V2  W. 
For  further  information  contact  Energy  Elec- 
tronic Products  Corp.,  6060  Manchester  Ave., 
Los  Angeles,  C  A  90045,  (213)  670-7880. 

CIRCLE  INQUIRY  NO.  236 

Ion-Implanted  Diodes 

Two  ion-implanted  diodes  provide  the  fast 
switching  and  low  forward  voltage  associated 
with  Schottky  diodes  while  exhibiting  better 
temperature  characteristics,  reverse  leakage 
currents  and  an  order-of-magnitude  lower  junc- 
tion capacitance. 


Designated  the  1N6097E  and  1N6098E,  the 
device  characteristics  give  significant  efficien- 
cy improvement  and  reduced  component 
count  in  conventional  and  switching  power 
supplies  to  100KHZ.  The  E  designator  signifies 
that  the  diodes  are  manufactured  with  SSDI's 
proprietary  EPION®  ion-implantation  process. 

The  1N6097E  is  priced  at  $11.25  each  and 
the  1N6098E  is  priced  at  $13.90  each,  in  100 
piece  quantities.  Delivery  is  stock  to  4  weeks. 
For  further  information  contact  Solid  State 
Devices,  Inc.,  14830  Valley  View  Ave.,  La 
Mirada,  CA  90638;  (213)  921-9660. 

CIRCLE  INQUIRY  NO.  237 

Pre-Trimmed  A/D  Converter 

Burr-Brown's  ADC82  is  now  available  in  a 
Q-screened  version.  Q-screening  is  Burr- 
Brown's  stressing  and  testing  sequence  de- 
signed to  meet  increasing  needs  for  extremely 
high  product  reliability. 


The  ADC82*s  specs,  guaranteed  after  the 
9-step  Q-program,  include  2.8  /usee  max.  con- 
version speed  and  accuracy  better  than 
±0.2%,  ±1LSB.  The  unit  is  also  self- 
contained  with  internal  clock,  comparator  and 
reference.  No  external  gain  or  offset  adjust- 
ments are  needed  for  0  to  +10V  or  ±10V 
signal  ranges. 

The  Q-screened  units,  designated 
ADC82AMQ,  are  priced  at  $89.00  (1-24),  $74.00 
(25-99)  and  $65  (100-249).  For  more  information 
contact  Burr-Brown,  International  Airport  In- 
dustrial Park,  Tucson,  AZ  85734,  (602)  294-1431. 
CIRCLE  INQUIRY  NO.  238 

Plastic  VMOS  Power  FETs  Offer 
MOS  Benefits  and  Bipolar  Pricing 

The  VNXXAF  series  of  devices  is  made  us- 
ing Siliconix'  vertical  metal  oxide  semiconduc- 
tor process  (VMOS).  Until  the  appearance  of 
VMOS,  MOS  technology  was  restricted  to 
small  signal,  low  power  applications.  Now 
Siliconix'  VMOS  Power  FETs  bring  MOS  advan- 
tages to  high  power  applications. 


VMOS  transistors  can  be  used  in  almost 
every  application  that  a  power  bipolar  or  Darl- 
ington transistor  is  used,  plus  many  others. 
The  high  input  impedance  characteristic 
typical  of  MOS  transistors  makes  VMOS  a 
natural  for  interfacing  to  TTL,  CMOS  and  MOS 
logic  families. 

For  further  information  contact  Siliconix 
Inc.,  2201  Laurelwood  Rd.,  Santa  Clara,  CA 
95054,  (408)  246-8000. 

CIRCLE  INQUIRY  NO.  239 

Programmable  Time  Delay 

Artisan  Electronics  offers  a  time  delay 
device  "Universal  Switch  AdjustableTime  Cap- 
suleR,"  Model  438USA,  which  has  10  program- 
mable switches  to  permit  the  user  to  set  the 
time  delay  period  from  1  to  1024  seconds. 


Model  438USA  will  operate  with  any  voltage 
from  24-240  volts,  AC  or  DC  and  with  load  cur- 
rents to  1  amp.  The  unit  is  completely  solid 
state,  fully  encapsulated  and  will  function  for 
millions  of  cycles. 

Model  438USA  measures  2.2"  high  x  2.3" 
long  x  0.8"  wide  with  the  10  switches  mounted 
conveniently  at  the  top.  The  unit  is  recognized 
by  UL  and  is  C.S.A.  certified. 

For  more  information  contact  Artisan  Elec- 
tronics, 5  Eastmans  Rd.,  Parsippany,  NJ  07054, 
(201)  887-7100. 

CIRCLE  INQUIRY  NO.  240 

Low-Noise  Dual  Preamps  Available 
in  Linear  ICs 

Three  circuits  are  available,  each  incor- 
porating two  completely  independent  ampli- 
fiers with  individual  internal  power  supply 
decoupler-regulators. 


Characteristics  common  to  all  the  preampli- 
fiers include:  large  output  voltage  swing  (Vqq- 
2V  p-p),  wide  power  bandwidth  (75KHz,  20V 
p-p),  and  operation  from  a  single  supply  across 
the  range  of  9  to  40V. 

The  LM382  also  provides  120  dB  supply  re- 


jection and  60  dB  channel  separation,  but  open 
loop  gain  is  100  dB  and  total  equivalent  input 
noise  is  0.8  microvolt. 

The  new  ICs  are  immediately  available  from 
stock  through  Signetics  and  its  authorized 
distributors.  Prices,  in  quantities  of  100,  are 
$1.50  for  the  LM381,  $2.40  for  the  LM381A, 
$1.15  for  the  LM382,  and  95c  for  the  LM387. 

For  further  information  contact  Signetics, 
811  E.  Arques  Ave.,  Sunnyvale,  CA  94086,  (408) 
739-7700. 

CIRCLE  INQUIRY  NO.  241 


Colored  Thumbwheels 
on  8mm  Switch 

Six  different  colored  thumbwheels  are  of- 
fered as  options  to  EECO's  1800  Series  8mm 
thumbwheel  Switch  Product  line. 


Black,  red,  green,  blue,  yellow  and  natural 
white  wheels  aid  in  color-coding  of  front  panel 
functions. 

Price  is  under  25c  per  thumbwheel  in  1,000 
price  quantities.  6-week  delivery. 

For  more  information  contact  EECO,  1441  E. 
Chestnut  Ave.,  Santa  Ana,  CA  92701,  phone: 
"Switch  Marketing"  (714)  835-6000. 

CIRCLE  INQUIRY  NO.  242 

Low-Cost  HEX  Keyboard 

A  fully  encoded  and  ready-to-go  hexadecimal 
keyboard  uses  the  dependable  KBM  series 
gold  contact  keyswitches.  The  Model  716  HEX 
pad  offers  reliable  HEX  data  input  for  control 
systems,  microprocessor  front  panels,  calcula- 
tor applications,  remote  data  entry,  and  more. 


The  low  power  CMOS  encoder  provides  two- 
key  rollover,  latched  data  outputs,  full  de- 
bouncing and  user  selectable  positive  or 
negative  logic  data  and  strobe  signals.  The 
CMOS  encoder  is  directly  compatible  with  TTL 
and  CMOS  circuitry. 

The  pad  is  available  in  either  kit  or  assem- 
bled form.  Order  No.  710K  for  $24.95,  Model 
710  (assembled  and  tested)  for  $27.50.  Avail- 
able at  your  local  computer  store  or  contact 
George  Risk  Industries,  Inc.,  GRI  Plaza,  Kim- 
ball, NE  69145,  (308)  235-4645. 

CIRCLE  INQUIRY  NO.  243 

"PRO"  Keyboard 

An  all-new,  truly-flexible  keyboard  specifi- 
cally designed  for  personal  computer,  hob- 
byist and  OEM  users  who  don't  want  to  work 
around  a  totally  dedicated  unit  is  available 
from  Cherry  Electrical  Products  Corporation. 

Designated   the   "PRO,"   the  keyboard 
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solder  or  quick  disconnect  terminations.  They 
are  available  with  either  normally  open  or  nor- 
mally closed  contacts.  A  selection  of  AC  or  DC 
coil  voltages  is  available.  The  relay  is  UL 
recognized. 


features  a  unique  alpha  lock  key  that  changes 
outputs  from  typewriter  to  teletype  code;  five 
unassigned  (non-dedicated)  relegendable 
keys;  is  designed  to  piggyback  a  "daughter" 
board  easily;  and  is  designed  for  easy,  do-it- 
yourself  customizing. 

For  a  free  copy  of  the  "Meet  the  PRO" 
8-page  brochure  contact  Cherry  Electrical  Pro- 
ducts Corp.,  P.O.  Box  718,  Waukegan,  IL  60085. 
CIRCLE  INQUIRY  NO.  244 

Form  "C"  DIP  Switch 

Large  cross-section  terminal  pins  on  "Mini" 
DIP  facilitate  positive  insertion  into  sockets 
and  P.C.  boards,  while  reducing  the  potential 
of  misalignment  and  bending. 

Unique  locking  design  feature  insures 
against  accidental  actuation.  Positive  wiping 
gold  contacts. 

Retrofits  other  major  brands  of  DIP 
switches  due  to  standard  .100  x  .300  centers. 
Available  in  1-5  station  models;  green  body, 
white  rocker,  red  marking.  2-station  model  pric- 
ed under  $1.90  in  1,000  piece  quantities, 
6-week  delivery. 

For  further  information  contact  EECO,  1441 
E.  Chestnut,  Santa  Ana,  CA  92701  or  phone 
"Switch  Products"  (714)  835-6000. 

CIRCLE  INQUIRY  NO.  245 

High  Currents  —  Miniature  Relays 

The  30  ampere  RB  and  RX  series  of  relays 
are  available  with  a  choice  of  printed  circuit, 


For  technical  or  pricing  information,  please 
contact  Artisan  Electronics  Corp.,  5  Estmans 
Rd.,  Parsippany,  NJ  07054,  (201)  887-7100. 

CIRCLE  INQUIRY  NO.  246 

Instrument  Grade  IC  Op  Amp  with 
Low  Drift 

The  3510  Precision  Operational  Amplifier  of- 
fers designers  very  low  drift  plus  an  excellent 
combination  of  other  key  specifications  for 
high-performance  applications. 

Production  trimming  assures  a  low  input  off- 
set voltage  drift  of  less  than  ±  0.5  ^V7°C.  Trim- 
ming also  provides  initial  input  offset  (25 °C)  of 
less  than  ±  60  ^V,  often  eliminating  the  need 
for  external  trimming  circuits. 

Packaged  in  a  TO-99  case,  the  3510  is  avail- 
able in  three  grades.  The  BM  version  provides 
the  above  mentioned  specifications  over  the 
temperature  range  of  -  25  to  +  85°C.  The  AM 
version  delivers  ±  1  fNTC  drift  (max.)  and 
±  120  mV  offset  (max.)  over  the  range  of  -  25  to 
+  85°C.  The  RM  version  has  the  same  spec's 
as  the  AM  over  the  range  of  -  55  to  +  125°C. 

The  3510AM  is  $9.00  (1-24),  $7.35  (25-99)  and 
$5.95  (100-999).  Prices  for  the  3510RM  and  BM 
are  $14.75,  $11.50  and  $10.00  respectively. 


Delivery  is  from  stock.  For  more  information 
contact  Burr-Brown,  International  Airport  In- 
dustrial Park,  Tucson,  AZ85734,  (602)  294-1431 . 
CIRCLE  INQUIRY  NO.  247 

Sumicon  Multi-Pin  Connector 

The  SUMICON  multi-pin  connector  is  a 
single  action  quick  release  connector  in  20,  34 
and  45  pin  configurations.  The  unique  feature 
of  interchangeable  male  and  female  inserts 
(male  shown  in  detail  in  photo)  gives  the  user 
great  flexibility  in  all  applications. 

Already  in  standard  use  in  VTR  and  camera 
applications,  the  silver  plated  contacts  are 
rated  to  350  VAC,  at  3  amps. 

Plated  mild  steel  chassis  bracket  occupies 
only  1V4"  x  %"  (20  pin  version).  Prices  com- 
mence at  $17.00  for  complete  20  pin  plug  and 
chassis  assembly  in  single  lot.  For  more  infor- 
mation contact  John  Anthony  Television, 
Microcomputer  and  Hobbyist  Products,  Childs 
Park  Road,  Dingmans  Ferry,  PA  18328,  (717) 
828-7480. 

CIRCLE  INQUIRY  NO.  248 

Alphanumeric  Display  Subsystems 

IEE-ARGUS  Alphanumeric  Display  Subsys- 
tems utilize  dot  matrix  message  panels  (DC- 
excited  plasma)  to  provide  a  display  of  charac- 
ters in  5  x  7  dot  matrix  format  with  standard 
underline  and  cursor  capability. 


All  subsystems  are  available  in  either  neon- 
orange  or  green.  Synchronous,  asynchronous, 
and  addressed-location  loading  modes  make 
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the  systems  extremely  versatile,  yet  interfac- 
ing is  simple  and  straight  forward. 

Each  complete  system  is  compactly  housed 
with  multiple  mounting  methods  provided.  Op- 
tional accessories  such  as  universal  input 
power  supplies,  contrast  enhancement  filters, 
mating  connector  and  cable  assemblies,  and 
serial  data  converters  are  available. 

For  more  information  or  a  free  catalog  con- 
tact IEE,  7740  Lemona  Ave.,  Van  Nuys,  CA 
91405,  (213)  787-0311. 

CIRCLE  INQUIRY  NO.  249 

New  Patent  on  Socket 

Scanbe,  Division  of  Zero  Corporation,  has 
been  issued  a  patent  by  the  U.S.  Patent  Office 
for  the  company's  low-profile  solder  socket, 
designated  Model  US-2.  The  Patent  No. 
4,033,656  was  issued  July  5,  1977. 


KINETIC  HEACTiOM  CONTACt 

AccEPrs  Ajll  range  of  >c 

L6A05  WITHOUT  OVtRSTRESSINU 


The  patent  features  a  dual  fulcrum  contact 
which,  by  improving  stress  distribution  and 
utilizing  the  socket  body  as  one  of  the  fulcrum 
points,  results  in  the  highest  possible  contact 
holding  pressure.  Scanbe's  edge-wipe  contact 


design  ensures  ideal  insertion  and  withdrawal 
forces,  even  after  multiple  insertions. 

The  socket  is  offered  in  popular  sizes  from  8 
to  40  pins,  with  or  without  gold  in  and  with 
.110"  ot  .160"  length  pins.  The  US-2  is  sold  in 
both  domestic  and  foreign  markets. 

For  detailed  information  on  the  newly 
patented  socket,  either  write  or  pnone  Scanbe 
Marketing  Services,  3445  Fletcher  Ave.,  El 
Monte,  CA  91731,  (213)  579-2300. 

CIRCLE  INQUIRY  NO.  250 

LED  Display  Decoder/Driver 

The  Series  1760-OX  I  EE-ATLAS  LED  Display 
Decoder/Driver  is  designed  to  be  integrally 
mounted  onto  the  back  of  lEE-Atlas  Display 
Mounting  Hardware  Series  1750/1751/1752-OX 
(wire-wrap  terminal  models). 


These  decoder/drivers  wi 
line  BCD  or  serial,  plus 
models   incorporate  an 
capability.    Model  1760-01 
decoder/driver  with  memory, 


I  accept  either  four 
count  inputs;  all 
inherent  memory 
-03   is  the 
while  Model 


1760-02,  -04  has  memory  and  counter. 

Series  1760-OX  can  be  used  with  standard 
PC  connector  or  directly  solder  terminated.  In 
500-piece  quantities,  1760-01,  -03  is  $7.35  each 
and  1760-02,  -04  is  $9.60  each.  Delivery  is  off 
the  shelf.  For  more  information  contact  IEE, 
7740  Lemona  Ave.,  Van  Nuys,  CA  91405,  (213) 
787-0311. 

CIRCLE  INQUIRY  NO.  251 

Audio  Amplifier  for  Distributors 

Energy  Electronics  Products  Corporation 
announces  blister  packed  audio  power 
amplifiers  for  dealers  and  distributors.  Color- 
ful and  attractively  packed  for  easy  display. 


hybrid  audio 
power  . 

-  SHOKXKSOWoijIcmj!) 


EEP  ENERGY 

The  initial  introduction  consists  of  4 
amplifiers  10,  20,  30  and  50  watt  models.  Com- 
plete data  and  application  printed  on  back  of 
card.  The  amplifer  makes  an  "instant  amp"  in 
minutes.  For  further  information  contact 
Energy  Electronic  Products  Corp.,  6060  Man- 
chester Ave.,  Los  Angeles,  CA  90045,  (213) 
670-7880. 

CIRCLE  INQUIRY  NO.  252 


Literature 


Short  Form  Catalog  Describes 
SSDI's  Power  Semiconductor 

A  new  four-page  short-form  catalog  lists  20 
multi-purpose  high-voltage  rectifiers  with  peak 
reverse  voltages  to  5000V,  18  high-voltage 
glass-passivated  fast-recovery  diodes  with  250 
nsec  recovery  times  and  eight  EPION®  ultra- 
fast  recovery  rectifiers  with  recovery  times 
from  9  nsec  to  75  nsec  and  forward  currents 
from  1A  to  100A.  Included  are  six  high-voltage 
plastic  assemblies  with  peak  reverse  voltages 
from  2000V  to  8000V. 

The  catalog  also  describes  17  classes  of 
SSDI's  EPITRON®  high-speed  epitaxial  power 
transistors  with  peak  collector  currents  from 
10A  to  65A  and  sustained  collector-emitter 
voltages  from  40V  to  350V. 

For  the  brochure  or  more  information  con- 
tact Solid  State  Devices,  Inc.,  14830  Valley 
View  Avenue,  La  Mirada,  CA  90638;  (213) 
921-9660. 

CIRCLE  INQUIRY  NO.  253 

New  Teaching  Tool 

The  first  wave  of  professionally-prepared 
learning  materials  specifically  for  small  stand- 
alone computer  systems  is  now  in  preparation 
at  Educulture,  Inc.,  a  California-based  educa- 
tional publisher.  The  new  programs,  aimed  pri- 
marily toward  secondary  and  post-secondary 
education,  include  comprehensive,  coor- 
dinated series  in  mathematics,  English  and  the 
sciences. 

As  initially  configured,  the  programs  are 
designed  to  run  on  machines  with  32K  bytes  of 
RAM,  single-drive  digital  tape  or  flexible  disc 
storage,  and  medium-resolution  CRT  displays 
(512  x  512  to  720  x  1024  addressable  points). 
The  presence  of  graphic  capabilities,  which 
allow  the  use  of  pictures,  diagrams,  and  the 
special  characters  and  symbols  of  mathe- 


matics and  science,  is  felt  to  contribute 
materially  to  the  pedagogical  effectiveness  of 
the  programs. 

For  further  information  contact  Educulture, 
INc,  3184  "J"  Airway  Ave.,  Costa  Mesa,  CA 
92626,  (714)  751-2113. 

CIRCLE  INQUIRY  NO.  254 

Minicomputer  Breadboard  Catalog 
Available 

A  free  32-page  catalog  describing  over  one 
hundred  different  breadboards  for  use  by  proto- 
typing engineers  is  available  from  Douglas 
Electronics,  718  Marina  Blvd.,  San  Leandro,  CA 
94577.  In  addition  to  a  complete  line  of  general 
purpose  breadboards,  connectors,  and  racks, 
the  catalog  shows  minicomputer  interface 
boards  which  are  compatible  with  DEC,  Data 
General,  Camac,  Computer  Automation,  and 
S-100  hardware  systems.  Boards  are  carried  in 
stock  for  immediate  shipment. 

For  further  information  contact  Douglas 
Electronics,  Inc.,  718  Marina  Blvd.,  San  Lean- 
dro, CA  94577,  (415)  483-8770. 

CIRCLE  INQUIRY  NO.  255 

Proceedings  of  1977  National 
Computer  Conference  Available 
Through  AFIPS  Press 

The  hardcover  publication  contains  132 
original  papers  which  were  presented  June 
13-16  in  Dallas,  Texas.  Copies  are  available  at 
$60.00  each  from  AFIPS  Press,  210  Summit 
Avenue,  Montvale,  New  Jersey  07645. 
Members  of  AFIPS  Constituent  Societies  will 
receive  a  50  percent  discount  if  the  order  is 
prepaid. 

The  papers  contained  in  the  1,000-page  Pro- 
ceedings deal  with  such  topics  as:  Data  Base 
Administration,  Computer  Systems  Architec- 
ture, Computer  Graphics,  Clinical  Applications 


of  the  Computer,  Microprocessor  Architec- 
tures, Software  Management,  Computer  Hard- 
ware Design,  Data  Structures,  Applications  of 
Computer  Networks,  Personal  Computing,  In- 
ternational Networks  and  Packet-Switching, 
Programming  Languages,  Multi-Microproces- 
sor Computer  Systems,  Fault-Tolerant  Com- 
puting, Software  for  Users  and  Managers,  Spe- 
cial Memory  Architectures,  The  Computer  in 
Management  and  Business,  and  Computer 
Security  Risk  Assessment. 

CIRCLE  INQUIRY  NO.  256 

Microcomputer  Workshops  Brochure 

A  brochure  describing  the  current  series  of 
Intel  Microcomputer  Workshops  is  available 
from  Intel  Corporation. 

New  workshops  on  the  RMA/80™  Real-Time 
Multi-Tasking  Executive  software  system  for 
SBC  80  Single  Board  Computers  and  on  pro- 
grammable peripheral  devices  begin  this  fall. 
Other  workshops  cover  the  MCS-80/85™ 
system,  MCS-48™  system,  PUM  language 
programming,  and  Series  3000  bipolar  system. 

For  the  brochure,  wHte:  Literature  Depart- 
ment, Intel  Corporation,  3065  Bowers  Ave., 
Santa  Clara,  CA  95051. 

CIRCLE  INQUIRY  NO.  257 

The  First  Book  of  KIM 

176  pages  of  information  and  recreation  in- 
cluding: 

—Dozens  of  programs:  games,  diversions, 

educational,  utility  and  diagnostics;  all  with 

detailed  documentation. 
—  Beginner's  guide  to  programming  KIM  — 

elementary  programming  and  debugging. 
—Guide  to  KIM  expansion  —  principles  and 

commercial  products. 
—Sensing  and  controlling  external  devices. 
PLUS:  reference  material,  resource  data,  and 
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hints  and  tips  on  using  the  KIM.  Order  your 
copy  today  .  .  .  send  $9.00  to:  ORB,  P.O.  Box 
311,  Argonne,  IL  60439.  Outside  North 
America,  add  $1  postage.  Personal  checks 
must  clear  before  shipment  is  made. 

CIRCLE  INQUIRY  NO.  258 

Fastest  Connector  Assembly 
Machine  Literature  Available 

Molex  Incorporated  announces  a  four-page 
bulletin  describing  the  world's  most  unique 
connector  assembly  machine  ...  the  Molex 
2742  Mark  II,  now  available. 

The  connector  assembly  machine  is  designed 
to  automatically  prepare  insulated  wire  to  vary- 
ing lengths,  crimp  a  terminal  to  one  end  of  these 
wires  and  assemble  the  terminated  wire  to  a 
connector  housing  in  a  predetermined  circuit 
arrangement,  at  a  rate  of  3600  wires  per  hour. 

For  more  information,  contact  Molex  Incor- 
porated, 2222  Wellington  Ct.,  Lisle,  IL  60532. 
CIRCLE  INQUIRY  NO.  259 

User  Manual  for  Tape  Cassette 
Controller 

Extensive  documentation  that  will  aid  users 
of  NEC  Microcomputer's  /^PD371  magnetic 
tape  cassette/cartridge  controller  is  now  avail- 
able from  the  company,  based  here. 

The  58-page  users  manual,  offered  at  $10, 
provides  design  engineers  and  systems  devel- 
opers with  a  complete  product  description,  in- 
cluding timing  and  circuit  diagrams.  In  addi- 
tion, the  manual  contains  a  complete  assembly 
language  listing  of  the  data  handling  routines 
for  NEC's  8080A  microprocessor. 

The  /jPD371  controller  uses  the  ANST, 
ECMA  and  ISO  standard  phase  encoding  record- 
ing technique.  It  is  a  high-performance,  N-chan- 
nel  single-chip  controller  for  interfacing  up  to 
two  cassette  cartridge  drives.  The  371  drives 
can  be  driven  by  most  processors,  including 
NEC's  own  8080A  microprocessors,  as  well  as 
by  6800,  6502  and  Z-80  microprocessors. 


For  further  information  contact  NEC  Micro- 
computers, Inc.,  5  Militia  Dr.,  Lexington,  MA 
02173,  (617)  862-3434, 

CIRCLE  INQUIRY  NO.  260 

Thyristor  Gating  Report  Available 

"Thyristor  Gating  for  Microprocessor  Ap- 
plications," an  11 -page  report,  is  available  free 
from  Texas  Instruments,  Incorporated. 

Bulletin  CA-191  covers  the  use  of  the  most 
common  thyristors,  triacs  and  SCRs,  in  micro- 
processor-based control  systems  for  appli- 
ance and  industrial  control  applications.  Par- 
ticular emphasis  is  given  to  a  microwave  oven 
application. 

Provided  are  brief  descriptions  of  a  triac  and 
SCR  along  with  schematics  showing  polarity 
relationship  between  gate  and  anode.  The 
report  points  out  that  the  gate  drive  current  can 
be  either  pulsed  or  DC  and  further  explains 
when  the  thyristor  reaches  a  turn  off  point. 

This  booklet  provides  a  general  discussion 
of  microprocessor  control  of  triacs.  It  alerts 
designers  to  majorfactors  involved  in  coupling 
the  microprocessor  output  to  the  thyristor. 

For  further  information,  contact  Texas  In- 
struments, Incorporated,  IAS,  P.O.  Box  5012, 
M/S  308  (Attn:  CA-191),  Dallas,  TX  75222. 

CIRCLE  INQUIRY  NO.  261 

Brochure  on  Medical  Applications 

"Computers  In  Medicine,"  a  new  brochure 
from  Digital  Equipment  Corporation,  describes 
applications  of  PDP-11  computer  systems  in 
records  management,  data  analysis  and  test 
reporting  for  hospitals  and  other  medical 
organizatons. 

The  publication  discusses  the  MUMPS-11 
multi-terminal  medical  information  system,  the 
GAMMA-11  system  for  data  acquisition,  analy- 
sis and  display  in  nuclear  medical  applica- 
tions, and  the  Programmable  Data  Logger 
(PDL)  for  clinical  laboratory  test  data  collec- 
tions, storage,  calculation  and  reporting. 


To   obtain    a   copy  of   "Computers  In 
Medicine,"  request  Brochure  EA  06119  from 
Communications  Service,  Digital  Equipment 
Corp.,  444  Whitney  St.,  Northboro,  MA  01532. 
CIRCLE  INQUIRY  NO.  262 

Complete  Payroll  Program  with 
Cost  Accounting  for  $12.50 

The  first  of  three  new  books  of  business 
data  processing  programs  in  BASIC  by  Osborne 
&  Associates.  Payroll  with  Cost  Accounting  — 
in  BASIC  is  a  total  payroll  program,  including 
complete,  tested,  source  listings,  file  layouts, 
file  maintenance  programs,  interactive 
operator  data  entry  sequences,  screen  display 
formats,  and  report  printout  formats.:The  book 
includes  a  user  manual,  program  flow  charts, 
and  narrative  descriptions.  Other  books  in  this 
series  will  include:  Accounts  Payable  and  Ac- 
counts Receivable  (available  January,  1978) 
and  General  Ledger  (available  March,  1978). 

These  programs  are  all  written  in  Wang 
Laboratories  standard  BASIC  and  may  be 
keyed  directly  from  the  book  into  a  Wang  com- 
puter. For  other  variations  of  BASIC,  some  pro- 
gramming changes  will  be  required. 
For  further  information,  contact  Osborne  & 
Associates,  Dept.  C,  P.O.  Box  2036,  Berkeley, 
CA  94702. 

CIRCLE  INQUIRY  NO.  263 


Complete  Product  Catalog 

The  new  80-page  General  Computer  Catalog 
contains  descriptions  and  prices  on  the  com- 
plete range  of  hardware,  software,  com- 
ponents and  literature  available. 

Included  are  the  products  of  over  fifty  of  the 
leading  manufacturers  in  the  microcomputer 
field.  Purchase  of  this  catalog  will  bring  you 
periodic  updates  throughout  the  year. 

Send  $2.00  to  The  General  Computer  Com- 
pany, 420  Main  St.,  Brighton,  Ml  48116. 

CIRCLE  INQUIRY  NO.  264 


Essential 
Accoutrements 


TEXAS  INST 
Lo  Profile  Sockets 


Pin 


8 
14 
16 
18 
20 
22 
24 
28 
40 


1 

.30 
.25 
.27 
.40 
80 
50 
50 
50 
50 


10 
2.50 
2.00 
2.20 
3.20 
6.00 
4.00 
4.00 
4.00 
4.00 


100* 
20.00 
18.00 
20.00 
27.00 
40.00 
30.00 
30.00 
30.00 
30.00 


*Write  for  1Kp*p  pricing 


Common  DB  Series 
Connector 


DB  9P 
DB  9S 
DB15P 
DB15S 
DB25P 
DB25S 
DC37P 
DC37S 
DD50P 
DD50S 


1 

1.10 
1.50 
1.50 
2.25 
2.25 
3.25 
2.95 
4.90 
3.90 
6.50 


10 
1.00 
1.40 
1.40 
2.00 
2.00 
3.10 
2.75 
4.50 
3.50 
6.00 


100* 
.80 
1.15 
1.15 
1.75 
1.80 
2.75 
2.50 
4.00 
3.25 
5.40 


We  stock  a  complete  line 
of  7400,  74LS,  4000  CMOS 


FULL  ASCII  UPPER/LOWER  CASE 

COMPUTER  KEYBOARDS 

Used  Guaranteed  Working 


J'UlIt    MM  -  ~ 


Single  Supply  +5v  @  800  ma 
Schematics  Included 
Basic  Keyboard  $45.00 
Add:  $5.00  for  Upper  Case  Alpha 
$10.00  for  Numeric  Keypad 
$5.00  Misc.  Function  Switch 
$40.00  Metal  Case  w/bottom 
$45.00  Metal  with  Walnut  Ends 
$1.50  Connector 
S2.00  for  10  Extra  Switches 


Computer  Components 

5848  Sepulveda  Blvd.,  Van  Nuys,  CA  91411  (213)  786-7411 
4705  Artesia  Blvd.,  Lawndale,  CA  90260  (213)  370-4842 


B  of  A  and  MC  Welcome 
Terms:  Min  order  $10.00 
add  S2.00  P  and  H  if  order  $25.00 
Post  Paid  US  if  U.P.S.  plus  over  $25.00 
All  orders  U.S.  Currency 


Computers  We  Stock 


IMSAI 

699. 

S0L20 

1095. 

CromencoZ2 

595. 

Apply  II  (16K) 

1698. 

Compucolor 

2750. 

Poly  88 

735. 

Xitan  I 

769. 

Vector  Graphics 

619. 

Alpha  Micro  System 

1495. 

Memory  Modules  We  Stock 

SSM  MB7  200ns  16K 

525 

Industrial  ^  Systems  8K  229 

SPACEBYTE16K  Static  599 

SSM  MB7  450ns  8K 

199 

Vector  Graphics  250ns  8K  269 

DIP  Switches 

1  10 

100 

4    1.85  1.65 

1.45 

5    1.85  1.65 

1.45 

6    1.85  1.65 

1.45 

7    2.00  1.80 

1.60 

8    2.20  1.90 

1.70 

9    2.30  2.10 

1.75 

10    2.40  2.20 

1.80 
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Software 


Software  on  Cassettes 

COMPU-QUOTE  announces  its  Computer 
Cassettes  —  a  line  of  pre-recorded  software 
available  on  high-quality,  low-noise  Phillips 
cassettes.  At  present,  four  different  cassettes 
are  offered  —  4K  BASIC,  8K  BASIC,  VIDEO 
CHECKERS,  and  GAMES.  All  are  recorded  in 
the  popular  Tarbell  format  and  are  intended  for 
8080  microcomputer  systems.  The  GAMES  and 
VIDEO  CHECKERS  tapes  play  under  MITS  8K 
BASIC  (version  3.1).  Complete  documentation 
is  supplied. 

Available  immediately  from  COMPU-QUOTE, 
6914  Berquist  Ave.,  Canoga  Park,  CA  91307. 

CIRCLE  INQUIRY  NO.  265 

EMPL/8080  Interpreter 

EMPL,  a  micro  APL  for  the  Z-80/8080,  is  now 
available.  The  interpreter  itself  resides  in  5.5K 
bytes,  but  a  minimum  of  8K  is  recommended. 
EMPL  has  numeric  and  character  vectors,  user- 
defined  monadic  and  dyadic  functions,  22 
primitive  functions,  9  system  commands,  and 
many  other  special  operators  and  characters. 
EMPL  can  be  run  either  in  the  ASCII  or  APL 
character  set.  The  range  is  232767— double- 
byte  integer  arithmetic  is  used.  EMPL  is  $10, 
including  a  Tarbell  cassette  an  User's  Manual. 
Contact  Erik  Mueller,  Britton  House, 
Roosevelt,  NJ  08555,  (609)  448-2605. 

CIRCLE  INQUIRY  NO.  266 

Altair™  Software  Package 

MSG/CIS  is  a  unique  business  software 
package  developed  by  the  Altair  Software  Dis- 
tribution Company.  It  allows  for  efficient  stor- 
age and  retrieval  of  customer  names,  ad- 
dresses and  other  pertinent  information.  Up  to 
1800  customer  files  may  be  stored  on  each 
diskette,  categorized,  filed  and  sorted.  When 
retrieved,  customer  file  information  can  be 
printed  out  in  either  list  format  or  on  labels. 

The  included  sorting  routines  permit  the 
user  to  classify  the  Masterf ile  or  any  temporary 
file  into  ascending  or  descending  order  by 
name,  address,  organization,  zip  code  or  other 
parameters.  Convenient  diskette  backup  pro- 
cedures are  provided  to  guard  against  data  loss. 

MSG/CIS  offers  complete  control  over 
customer  file  listings  and  label  printing. 
Labels  of  any  size  may  be  used  since  all  ver- 
tical and  horizontal  spacing  is  user  definable. 
Full  editing  and  updating  capabilities  help  to 
keep  youi  files  current.  For  more  information 
contact  MITS,  Inc.,  2450  Alamo  S.E.,  Albuquer- 
que, NM  87106. 

CIRCLE  INQUIRY  NO.  267 

Business  Software  in  BASIC 

Software  Unlimited,  Ltd.,  is  making  available 
full  and  completesoftwarepackages  written  in 
BASIC  intended  to  run  on  personal  computer 
systems  for  nearly  every  business  application 
including  accounts  receivable,  accounts 
payable,  inventory,  payroll,  medical  billing, 
general  ledger,  mailing  lists,  and  so  forth.  The 
various  packages  require  from  16  to  24K  of  sys- 
tem memory  and  require  a  mass  storage  de- 
vice, preferably  dual  floppy.  Some  of  the  soft- 
ware is  configured  to  run  with  a  single  floppy 
or  with  an  alternate  mass  storage  device  such 
as  a  tape  cassette  system. 

Software  prices  vary  upon  the  application 
and  the  form  in  which  they  are  provided.  The 
business  programs  are  available  in  listing 
form,  on  standard  floppy  discs,  or  mini-floppy 
or  in  several  cassette  formats,  as  well  as  in 
8-level  punched  paper  tape. 

For  further  information,  write  Software  Un- 
limited, Ltd.,  P.O.  Box  232,  Manlius,  NY  13104. 

CIRCLE  INQUIRY  NO.  268 


ANSI  Standard  FORTRAN  IV 

Technical  Design  Labs  announces  a  com- 
plete ANSI  Standard  FORTRAN  IV  for  a 
microcomputer. 

Operationally,  this  FORTRAN  is  a  disc- 
oriented  system.  It  runs  in  less  than  24K  with 
DOS,  and  both  FDOS  IV  and  CP/M  versions  are 
available. 

This  complete  ANSI  STANDARD  FORTRAN 
IV  package  includes  both  the  floppy  diskette 
with  object  code  and  a  user's  manual.  Addi- 
tional documentation  and  support  packages 
are  available.  It  is  priced  at  $349. 

For  further  information,  contact  Technical 
Design  Labs,  Inc.,  Research  Park,  Bldg.  H,  1 1 01 
State  Rd.,  Princeton,  NJ  08540,  (609)  921-0321. 

CIRCLE  INQUIRY  NO.  269 

National  Software  Exchange,  Inc. 

National  Software  Exchange,  Inc.  was 
recently  organized  as  a  software  clearing 
house  to  provide  an  interface  between  buyers 
and  sellers  of  software.  The  corporation  will 
operate  primarily  in  the  micro  and  minicom- 
puter area. 

Mechanics  of  the  system  are  simple:  For  a 
small  annual  fee  a  program  owner  may  register 
and  set  the  price  for  a  particular  program.  Na- 
tional Software  Exchange,  Inc.  requires  certifi- 
cation of  ownership  or  certification  the  pro- 
gram is  in  the  public  domain.  Also  the  owner 
must  give  a  money  back  guarantee  of  user 
satisfaction. 

National  Software  Exchange  registers  the 
program  into  one  of  six  categories,  and 
monthly,  publishes  a  program  description  in  a 
category  catalogue.  The  catalogues  are  widely 
advertised  and  distributed  both  individually 
and  by  subscription. 

Program  buyers  are  required  to  sign  a  non- 
disclosure agreement,  and  are  provided  a  copy 
of  the  program  at  the  price  set  by  the  author 
plus  a  small  copy  fee. 

For  more  information  contact  National  Soft- 
ware Exchange,  Inc.,  1000  Lake  St.  Louis  Blvd., 
Suite  248,  Lake  St.  Louis,  MO  63367,  (314) 
625-2400. 

CIRCLE  INQUIRY  NO.  270 

Expanded  BASIC  Software  Package 

Micropolis  Corporation  has  expanded  its 
Disc  Extended  BASIC  software  package  to  pro- 
vide additional  support  for  BASIC  program- 
ming with  its  new  million-byte  Model  1054 
MetaFloppy  system. 

The  expanded  BASIC  includes  a  flexible  new 
CHAIN  command,  which  allows  the  user  to 
segment  very  large  programs  and  run  the 
segments  in  any  order.  Thus,  the  new  com- 
mand permits  running  of  programs  which  are 
larger  than  the  memory  of  the  computer  by  us- 
ing the  disc  as  intermediate  storage. 

Standard  business-oriented  features  of 
Micropolis  Disc  Extended  BASIC  include  vari- 
able precision  arithmetic,  complete  STRING 
and  substring  capability  and  extensive  disc  file 
commands. 

The  new  Micropolis  BASIC  is  designed  for 
8080/Z-80  based  microcomputers  having  at 
least  24K  bytes  of  RAM.  For  further  informa- 
tion contact  Micropolis  Corp.,  7959  Deering 
Ave.,  Canoga  Park,  CA  91304,  (213)  703-1121. 

CIRCLE  INQUIRY  NO.  271 

North  Star  Executive  Software 

XEK,  a  complete  system  executive  package 
for  North  Star  users,  is  now  available  from  the 
Byte  Shop  of  Westminster,  CA. 

The  XEK  package  contains  a  disassembler 
capable  of  creating  files  that  may  be  left  in 


memory  when  changing  from  the  disassembler 
to  the  executive  package  for  re-assembly.  The 
monitor  software  has  the  ability  to  accept  in- 
put from  cassette  tapes  and  paper  tape  as 
either  source  or  object  files,  as  well  as  from 
the  North  Star  diskette  system.  In  addition,  the 
assembler  features  a  new  auto-line  editor  for 
the  creationof  sourcefiles.  This  editor  also  ex- 
tends to  the  modification  of  existing  object 
files. 

Another  feature  is  the  XEK's  ability  to  han- 
dle up  to  six  named  files  at  once  that  may  be 
consecutively  assembled  to  form  one  object 
file.  The  assembler,  monitor,  and  disassembler 
come  with  complete  documentation,  both  on 
disc  and  as  a  manual.  Total  price,  including 
first  class  postage,  insurance  and  California 
residents'  sales  tax,  is  $48.00. 

For  further  information  and  ordering,  con- 
tact The  Byte  Shop  of  Westminster,  14300 
Beach  Blvd.,  Westminster,  CA  92683,  (714) 
894-9131. 
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Two  Software  Packages 
for  6502  Computers 

CGRS  Microtech  introduces  two  software 
packages: 

EXOS,  "extended  operating  system"  for  the 
6502.  The  EXOS  software  package  operates 
with  6502  computers  such  as  the  CGRS 
Micro-6000  and  features  commands  such  as 
DISPlay  memory,  ENTEr  into  memory,  FIND 
specified  data,  MATH  calculations,  TEST 
memory,  COMPare,  LOAD,  VERify,  MOVE 
memory  and  USER-go  to  user  program.  EXOS 
is  available  on  four  programmed  2708  EPROMs 
and  supplied  with  user  documentation. 

DATE,  "Disassembler,  Assembler,  Trace  and 
Debug  Editor"  provides  the  resident  software 
for  quick  programming  and  debugging  of  6502 
computers.  Source  code  programs  can  be 
entered,  assembled-edited-debugged  and  even 
disassembled.  DATE  is  available  on  four  pro- 
grammed 2708  EPROMs  or  an  MOS  Technology 
T.I.M.  format  paper  tape. 

For  further  information,  contact  CGRS  Micro- 
tech, P.O.  Box  368,  Southampton,  PA  18966. 
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Business  Control  Applications 

Software  Dynamics  BASIC,  a  compiler  ver- 
sion of  the  popular  programming  language,  is 
available  for  6800  microprocessor  systems. 

Decimal  arithmetic,  formatted  output  and 
file  input/output  make  SD  BASIC  ideal  for 
micro  business  applications  such  as  payroll 
and  inventory. 

High  speed  binary  arithmetic,  transcendental 
functions,  assembly  language  interface  and 
the  performance  resulting  from  compiling 
BASIC  programs  makes  SD  BASIC  an  excellent 
tool  for  building  process  control  programs. 

Readable  variable  names,  IF-THEN-ELSE 
statements,  multiple  statements  per  line  and 
error  trapping  aid  program  design  and 
maintenance. 

SD  Compiler  BASIC  is  currently  available  on 
American  Microsystems  MDC,  Smoke  Signal 
Broadcasting  BFD-68,  Electronic  Products 
Associates,  Midwest  Scientific  Instruments, 
SWTPand  Wave  Mate  microcomputers.  If  your 
6800  is  not  included  on  this  list,  the  I/O  Inter- 
face Package  concept  will  allow  you  to  easily 
customize  SD  BASIC  to  your  DOS  system. 

For  further  information  contact  Software 
Dynamics,  17914  S.  Laurelbrook  PI.,  Cerritos, 
CA  90701,  (213)  926-6492. 
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iscellaneous 


LSI-11  and  PDP8/11  Wire-Wrappable 
Boards  Interface  with  DEC 
Micros  and  Minis 

The  CIP4  and  CIP4/11  wire-wrappable 
module  boards  plug  directly  into,  and  are  "bus- 
compatible"  with,  standard  DEC  "Omnibus" 
and  "Q-Bus"  Systems. 


The  CIP4  and  CIP4/11  univeral  wire-wrap- 
pable boards  provide  32  columns  of  60  low- 
profile  socket  terminals  per  column  with  alter- 
nate rows  of  committed  ground  and  voltage 
wire-wrappable  terminals.  These  boards  will 
accommodate  up  to  110  16-position  I.C.  chips 
or  an  equivalent  mix  of  14-,  16-,  18-,  22-,  24-,  28-, 
36-,  or  40-position  I.C.  chips. 

The  new  CIP4  and  CIP4/1 1  interfacing  boards 
are  available  in  Dual,  Quad,  and  Hex  sizes  at 
prices  ranging  from  $1.50  to  $2.00  per  I.C.  posi- 
tion. 

For  complete  information  please  use  the 
Reader  Service  Card  or  contact  Garry  Manufac- 
turing Co.,  1010  Jersey  Ave.,  New  Brunswick, 
NJ  08902,  (201)  545-2424. 
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FLEX  80A 

Floppies  are  flexible,  they  need  support  to 
keep  them  from  sagging,  slumping  and  warp- 
ing —  factors  that  cause  a  permanent  distor- 
tion of  the  disc  and  prevent  retrieval  of  infor- 
mation. The  FLEX  80A  is  designed  so  that 
discs  cannot  slip  down  in  the  case  as  they  do 
in  a  half-used  box  of  discs.  A  unique  system 
built  in  the  case  supports  the  discs  without  the 
force  of  compression  —  another  element  that 
damages  discs. 


"Plato" 

Has  Added  Computer  Memory 

Intel's  in-458  memory  system  has  added 
more  than  a  million  semiconductor  memory 
words  to  the  "Plato"  computer  system's  ex- 
tended core  memory.  The  Intel  memory  makes 
it  possible  to  expand  the  "Plato"  user  base 
from  1000  to  1250  terminals. 


"Plato"  is  an  educational  system  accessed 
by  classes  in  colleges,  universities,  junior  col- 
leges, high  schools,  elementary  schools,  and 
military  installations  throughout  the  United 
States  and  Canada. 

The  in-458  added  1,048,576  more  60-bit 
words  to  the  Plato  system's  two  million  word 
capacity,  giving  Plato  a  new  memory  capacity 
of  more  than  three  million  words.  The  basic 
storage  unit  in  the  system  is  the  Intel  MU-58,  a 
32K  x  8  bit  storage  unit  using  Intel  2107B  4K  x  1 
bit  dynamic  RAMs. 

For  further  information,  contact  Intel 
Memory  Systems,  1302  N.  Mathilda  Ave.,  Sun- 
nyvale, CA  94086,  (408)  745-7120. 
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Microprocessor  Protection 

Lightning  ana  heavy-duty  electrical  equip- 
ment often  creates  power-line  surges  and  tran- 
sients. These  can  cause  extensive  damage  to 
valuable  microprocessors  and  peripherals. 

Electronic  Specialists  is  announcing  a  line- 
cord  transient  suppressor  which  will  absorb  re- 
peated power  surges,  protecting  delicate 
equipment. 

Available  in  2  prong  plug/socket  ($1 1 .50)  or  3 
prong  plug/socket  ($14.50),  these  units  are  also 
available  with  integral  power  line  hash  filtering. 

For  more  information  contact,  Electronic 
Specialists.  Box  122.  Natick.  MA  01760. 
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Wire-Wrapping  Wire 

Finest  industrial  quality  AWG30  (0,25mm) 
wire-wrapping  wire  is  now  available  on  com- 
pact, convenient  50'  (15m)  rolls.  Perfect  for 
small  production  applications,  prototype  jobs 
or  amateur  electronics  projects,  the  wire  is  sil- 
ver plated  OFHC  copper  with  Kynar  insulation. 


WIRE  WRAPPING  WIRE 


(40mm)  diameter  spools  for  easy  handling  and 
storage.  Available  for  immediate  delivery.  For 
further  information  contact  OK  Machine  and 
Tool  Corp.,  3455  Conner  St.,  Bronx,  NY  10475. 
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Anti-Static  Work  Station  for 
Field  Service  of  Computers 

An  anti-static  work  station  for  use  by  field 
service  personnel  repairing  computers,  peri- 
pherals or  other  equipment  incorporating 
microcircuits  has  been  announced  by  Wescorp. 


The  W-9010  Field  Service  Work  Station  has  a 
conductive  woven  cotton  wrist  strap  and  con- 
ductive grounding  strap  permanently  attached 
to  a  conductive  felt  work  bench  cover  measur- 
ing 18  x  24  inches. 

When  the  work  station  is  grounded  the  wrist 
strap  drains  static  electricity  from  the  wearer 
before  he  can  touch  a  circuit  board  equipped 
with  an  MOS  device.  Removing  circuit  boards 
from  electronic  equipment  usually  leaves  them 
without  the  impedance  that  protects  MOS's 
from  static  electricity  damage  or  destruction 
when  the  circuit  board  is  installed. 

Price  of  the  W-9010  is  $13.95  and  delivery  is 
immediate.  Further  information  is  available 
from  Wescorp,  1601  Stierlin  Road,  Mountain 
View,  CA  94040. 
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Mini-Rack  Low  Boy 

This  is  a  product  in  which  to  rack  mount  a 
combination  of  computer  and  computer 
related  equipment  in  a  stylish  Mini  Rack  low 
boy  enclosure  or  in  a  modern  looking  stand  up 
Maxi  Rack. 


Made  of  super  strong  ABS  polymer,  the 
FLEX  80A  has  a  tight  fitting  lid  that  provides 
protection  from  dirt,  dust  and  environmental 
contamination  that  affect  not  only  the  disc  but 
also  the  reader  head. 

Equipped  with  a  key  lock  for  file  integrity, 
the  FLEX  80A  is  a  handy,  compact  storage 
module.  It  has  an  indexing  system  that  keys 
discs  to  a  Master  Card  for  quick  reference  and 
retrieval.  Capacity:  50  discs  and  envelopes. 
Color:  Walnut.  For  further  information,  contact 
Advance  Access  Group,  Inc.,  1 0526  W.  Cermak, 
Westchester,  IL  60153,  (312)  562-5210. 
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This  premium  insulation  combines  excellent 
electrical  and  mechanical  characteristics  with 
easy  stripability  and  is  available  in  4  colors: 
red,  white,  blue  and  yellow.  Packaged  on  1%" 


Standard  options  are  available  such  as 
removable  side  and  rear  panels,  doors,  venting, 
adjustable  RETMA  rails,  casters,  cable  cut 
outs,  and  others  to  allow  you  to  fit  our  product 
to  your  particular  needs.  The  Mini  Rack  is 
modular  so  that  one  or  more  can  be  used  under 
one  top  providing  maximum  space  for  system 
expansion  and  operator  work  area. 

A  variety  of  colors  is  available  to  blend  with 
any  decor.  Reasonable  delivery  times,  per- 
sonal service,  plus  ease  of  assembly  are 
several  added  reasons  to  contact  Electronic 
Systems  Furniture  Company,  1215  E.  El  Segun- 
do  Blvd.,  El  Segundo,  CA  90245,  (213)322-4612. 
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Everything's  fully  assembled,  tested  &  warranted. 


MONEY  BACK 

GUARANTEE 

Return  undamaged  within  10  days  of 
receipt  and  get  a  complete  refund. 


Our  $279  KIMPAC  includes: 

•  KIM-1  —  Computer  with  1 K-RAM,  2K  ROM,  audio 
cassette  interface.  15  bidirectional  I/O  lines, 
24-key  keyboard,  and  six-digit  LED  display. 

•  Enclosed  Power  Supply  (+  5V  at  1.2A,  +  12V  at 
0.1A)  with  power  line  and  switch. 

•  Software  System  Executive  (stored  in  2048ROM 
Bytes).  Dozens  of  sample  programs  and  listings. 

•  Documentation  —  KIM-1  User  manual,  System 
Schematic,  wall  size.  6500  Hardware  Manual, 
Programming  Manual,  &  Reference  Card. 

Over  10,000  KIM'S  are  educating  hobbists  &  profes- 
sionals in  programming  &  applying  computers.  Isn't 
it  about  time  you  became  part  of  the  computer  re- 
volution? The  KIM  can  be  used  for  everything  from 
educational  games  to  heat  &  air  conditioning  con- 
trol. Even  storage  applications  like  home  account- 
ing &  inventory  control  are  possible  by  adding  a 
home  cassette  recorder  to  the  included  interface. 
Your  KIM  is  easily  expandable.  NCE  offers  a 
backplane  that  lets  you  use  S100  boards,  memory, 
peripherals.  &  enclosures. 

Free  Bonus  —  THE  FIRST  BOOK  OF  KIM  Dozens  of 
games  &  utility  programs  are  included. 
This  book  supplements  what  has  been  called  "the 
best  programming  &  hardware  manuals  in  the  busi- 
ness". Order  now  &  be  using  your  computer  the  day 
you  get  it.  Full  90  day  warranty'. 


□  Please  send  KIMPAC  with  all  items  mentioned.  En- 
closed is  $279  +  $3.79  for  shipping  &  handling. 
Mich,  residents  please  add  tax  ($1.12). 

Name 

Address 

City,  State,  Zip 

Send  check,  money  order  or  Bank  card  number. 
Signature 

(no  order  will  be  processed  without  it) 


1      P.O.  Box  8610  Ann  Arfaor,  Ml  48104 
(313)  994-4445 
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I'M  MADLY  IN  LOVE  WITH 
ELECTRICITY  AND 
OTHER  COMMENTS  BY 
WOMEN  IN  SCIENCE 
AND  ENGINEERING 


Nancy  Kreinberg.  Lawrence  Hall 

of  Science,  1977. 

37  pages.  $1 .00,  paper. 

Review  by  Judy  Scolney  Robertson 

and  Larry  Robertson 

I'm  Madly  in  Love  With  Electricity 
is  hardly  the  type  of  book  one  would 
expect  to  see  reviewed  on  these 
pages.  Nonetheless,  it  is  a  stimulat- 
ing book,  provocative  and  refreshing 
in  itsopenapproach  to  opportunities 
for  women  in  the  sciences.  The  infor- 
mation in  this  booklet  was  gathered 
from  numerous  women  working  in 
engineering,  mathematics,  physics, 
astronomy,  chemistry  and  the  life 
sciences.  Their  various  comments 
are  often  quoted  directly  as  they  dis- 
cuss the  problems  and  pleasures 
they  have  encountered  in  seeking 
employment  and  maintaining  their 
professional  status  in  traditionally 
male  fields. 

The  title  comes  from  a  quote  by 
Amelia  Sue  Marshall,  a  first  year 
engineering  student  who  talks  about 
her  disadvantaged  status  because 
of  a  lack  of  higher  mathematics  (not- 
ably algebra  and  trigonometry)  and 
physics  in  high  school.  Although  her 
situation  is  not  uncommon,  many 
young  women  would  not  go  on  in  the 
face  of  such  handicaps  and  be  able 
to  say,  as  Ms.  Marshall  does,  "I 
would  definitely  advise  young 
women  to  enter  electrical  engineer- 
ing, but  then,  I'm  madly  in  love  with 
electricity . . ." 

This  frank  discussion  of  oppor- 
tunities for  women  in  the  sciences 
and  engineering  is  directed  toward 
young  women  who  are  just  making 
their  career  choices.  And  the  book 
does  point  out  many  career  possi- 
bilities often  overlooked  by  women. 
It  is  also  enlightening  for  the  male 
reader  to  see  what  his  female  co- 
workers think  and  feel  about  their 
professions. 

I'M  Madly  in  Love  With  Electricity 
is  packed  full  of  encouragement  for 
the  aspiring  female  scientist  or  engi- 
neer. It  is  also  filled  with  advice 
about  course  work  the  future  scien- 
tist should  take  before  starting  col- 
lege, summer  jobs,  career  oppor- 
tunities, and  problem  areas.  You 
could  hardly  do  a  kinder  favor  for  the 


young  woman  interested  in  science 
or  engineering  or  one  who  is  floun- 
dering in  her  career  decisions  than 
to  send  for  a  copy  of  I'm  Madly  in 
Love  With  Electricity  for  her.  The 
book  is  available  only  by  mail  from 
Lawrence  Hall  of  Science,  University 
of  California,  Berkeley,  CA  94720; 
Attention:  Careers. 


COMPUTERS,  COMPUTERS, 
COMPUTERS  IN  FICTION 
AND  IN  VERSE 

Dennie  L.  VanTassel,  Editor. 
Thomas  Nelson,  Inc.,  Publishers, 
1977.192  pages.  $6.95. 

Review  by  Judy  Scolney  Robertson 
and  Larry  Robertson 

In  Computers,  Computers,  Com- 
puters in  Fiction  and  in  Verse,  Den- 
nie VanTassel,  author  of  The  Corn- 
pleat  Computer  (reviewed  earlier 
this  year),  has  again  collected  a 
magnificent  assortment  of  amusing 
and  thought  provoking  computer 
lore.  VanTassel  includes  eighteen  of 
Gloria  Maxson's  "Glorobots,"  a 
delightful  collection  of  limericks 
which  have  appeared  in  Datamation. 
He  also  has  accumulated  eighteen 
short  stories  (mostly  of  science- 
fiction  variety),  poems  and  articles 
written  by  authors  ranging  from  Art 
Buchwald  to  Renn  Zaphiropoulos. 

Computers,  Computers,  Com- 
puters is  pleasant  reading  for 
anyone,  whether  he  is  "into"  com- 
puters or  not.  The  book  can  be  picked 
up  for  a  quick  break  in  routine  activi- 
ties, or  read  as  we  did,  in  one  sitting. 
Science-fiction  fanatics  will  be  de- 
lighted with  Barbara  Paul's  "Answer 
'Affirmative  or  'Negative'."  "Put  Your 
Brains  in  Your  Pocket"  by  Arthur  W. 
Hoppe  is  an  absolutely  fantastic 
satire  on  pocket  calculators  and 
some  implications  for  their  future 
use.  Michael  Shaara's  "2066:  Elec- 
tion Day"  is  a  gripping  but  frighten- 
ing commentary  on  civil  service  ex- 
aminations and  the  computer. 

The  non-enthusiast  may  find  he's 
put  off  by  the  title,  but  reading  Com- 
puters, Computers,  Computers  may 
arm  him  for  battles  with  his  com- 
puterist  friends.  Not  all  of  this  col- 
lection is  pro-computer.  It  is, 
however,  all  quite  intriguing.  Not  to 
mention  mind-expanding. 

VanTassel's  Computers,  Com- 
puters, Computers  in  Fiction  and  in 
Verse  cannot  be  recommended 
highly  enough,  either  for  its  amuse- 
ment value  or  its  varied  perspectives 
on  the  computer  and  society. 
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Software  Section 

By  Robert  A.  Stevens  and  Robert  S.  Jones 


In  the  past  this  Software  Section  has  been  edited  by 
Robert  A.  Stevens  whose  association  with  us  was  on  an 
independent  consulting  basis.  Mr.  Stevens  is  President 
of  Automated  Computer  Systems  of  Pasadena.  He  also 
initiated  and  operates  the  Microcomputer  Software 
Depository  which  has  always  been  and  continues  to  be 
an  entity  independent  of  this  publication. 

We  are  happy  to  announce  that  the  Software  Editor 
function  of  this  magazine  will  now  be  executed  in-house 
on  a  full-time  basis  by  Dr.  Abraham  A.  Perez,  whose  in- 
volvement with  digital  computers  dates  back  to  the  late 
Forties  when  programming  was  done  entirely  in  binary. 
Dr.  Perez  spent  several  years  on  electronic  circuit  and 
electromechanical  component  development  work  in  the 
early  development  period  of  electronic  data  processing 
systems  such  as  IBM  701,  BICA,  and  BIZMAC.  Another 
long  period  of  time  was  spent  as  a  logic  designer  lead- 
ing to  directed  system  design  of  a  number  of  commercial 
data  processing  systems.  Before  the  advent  of  MOS  tech- 
nology, he  lead  development  efforts  in  ultra-compact 
computers  for  commercial  and  military  applications. 

During  the  last  twenty  years,  Dr.  Perez  alternated  his 
technical  activities  between  formal  studies  and  design 
application  of  various  information  technologies  such  as 
signal  processing  techniques,  database  management, 
data  communications  and  display,  software  documenta- 
tion, communication  management  and  machine  linguis- 
tics. He  has  experience  in  areas  as  varied  as  real-time 
software  operating  systems,  operational  trainers, 
specification  of  high  order  programming  language, 
medical  and  geophysical  data  instrumentation  and  pro- 
cessing, military  and  industrial  command  and  control 
systems,  computer-generated  displays,  word  and  docu- 
ment processing,  computer-aided  design,  interactive 
computing  in  research  and  design  in  several  engineer- 
ing disciplines  of  the  aerospace  manufacturing  industry 
such  as  structures,  thermodynamics,  propulsion,  flight 
mechanics  and  control,  flight  test  and  evaluation  and 
engineering  program  management. 

Our  new  Software  Editor  is  a  member  of  about  fifteen 
professional  and  scientific  societies  and  has  chaired 
committees  for  professional  meetings  and  conferences, 
among  which  were  at  least  a  half  dozen  computer  con- 
ferences dating  back  to  1954.  He  is  the  recipient  of  the 
Distinguished  Service  Award  from  the  AIAA. 

Dr.  Perez  describes  his  career  in  these  words:  "I  have 
been  in  the  field  since  the  days  when  computer  pro- 
grams were  the  product  of  a  black  art,  and  in  which  the 
steps  required  for  the  production  of  software  were 
vaguely  defined.  In  those  days  the  status  of  software 
development  projects  was  even  more  ambiguously 
described.  This  was  partly  because  of  lack  of  techniques 
for  software  documentation  as  well  as  lack  of  apprecia- 
tion for  the  need  for  such  documentation. 


"A  piece  of  computer  software  may  be  error-free  at 
some  point  in  time  when  the  software  developer  feels 
that  he  has  adequately  validated  and  verified  his  output 
on  a  particular  machine  configuration  and  operational 
environment.  However,  as  the  operational  environment 
—  requirements  -  and  machine  configurations  change, 
there  is  a  need  to  change  or  maintain  the  software  to 
keep  it  operational  within  a  new  environment  and  hard- 
ware configuration. 

"Without  adequate  and  suitable  documentation,  soft- 
ware cannot  be  maintained  by  anyone  else  other  than 
the  original  designer  and  implementer  —  and  that  only  if 
he  has  a  good  memory  and  has  kept  adequate  notes  of 
his  design." 

Our  new  Software  Editor  spends  his  leisure  time 
browsing  through  technical  literature  or  optimizing  ap- 
plication programs  on  his  personal  computer.  He  holds 
multiple  baccalaureates  in  mathematics,  civil,  electrical 
and  mechanical  engineering,  multiple  advanced 
degrees  in  physics,  earth  sciences,  operations  research 
and  systems  engineering.  He  studied  at  the  University 
of  the  Philippines,  University  of  Philadelphia  and  MIT 
where  he  received  his  doctorate  in  physics. 

NOVEMBER  SOFTWARE  SUMMARY 

Like  all  other  past  issues  of  INTERFACE  AGE,  this 
one  contains  a  wealth  of  software  which  includes  two 
development  programs,  a  business  application  pro- 
gram, two  music  application  programs,  and  a  game  pro- 
gram. A  summary  of  this  software  is  as  follows: 

•  CONVBASE  —  GETTING  DOWN  TO  BASES  by  Irwin 
Doliner,  provides  us  with  a  number  base  conversion 
software  development  program. 

•  MWNBCP  —  NUMBER  BASE  CONVERSION  program 
developed  by  Mark  Winkler,  provides  the  reader  of 
INTERFACE  AGE  with  still  another  number-base  con- 
version software  development  program. 

•  Part  3  of  GENERAL  LEDGER  PACKAGE,  which  lists 
the  General  Ledger  programs.  The  total  software  pack- 
age developed  by  Bud  Shamburger  provides  the  small 
businessman  with  a  complete  and  fully  documented 
general  ledger  business  application  software  package 
for  the  8080  microcomputer  system. 

•  CSBOM  —  A  BYTE  OF  MUSIC  application  program 
developed  by  Christopher  Smith  provides  a  brute  force 
programming  technique  requiring  only  one  memory 
byte  to  program  both  the  note  frequency  and  duration 
parameters. 

•  DVBMM  —  MOLYPROCESSOR  MUSIC  application 
software  by  Darrel  Van  Buer  provides  another  version 
of  coding  music  into  a  microcomputer  language. 

•  KBBG  —  BLOCKADE  game  program  developed  by 
Kenneth  Berkum  provides  a  video  game  that  can  be 
played  by  two  people.  Blockade  is  an  8080  computer- 
ized version  of  the  ATARI  coin-operated  game. 
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Molyprocessor  Music 

by  Darrel  J.  Van  Buer 


INTRODUCTION 

For  those  interested  in  computer  produced  music,  the 
accompanying  programs  present  a  novel  combination  of 
music  playing,  music  editing  and  multiprogramming. 
This  system  is  a  cooperative  effort  of  the  following 
three  distinct  programs: 

•  Music  Player  Program 

•  Supervisor  Program 

•  Interactive  Music  Editor  Program 

The  actual  system  code  is  in  memory  from  addresses 
000-070  through  002-151.  The  program  for  one  task  is  in 
addresses  000-000  through  000-067;  and  for  the  other  at 
002-152  through  002-331  and  003-256  through  003-271. 
The  remainder  of  memory  is  devoted  to  tables  for  the 
music  routines  used  as  a  demonstration. 
MUSIC  PLAYER  PROGRAM 

The  first  of  these,  the  music  player,  located  in  the  first 
28  bytes  of  memory  (through  000:033),  plays  a  list  of  cod- 
ed notes  in  memory.  This  is  done  by  modulating  bus 
switching  noise  made  audible  by  a  nearby  AM  radio. 
When  it  reaches  the  end  of  a  musical  score,  it  simply 
restarts  the  tune  and  continues. 

SUPERVISOR  PROGRAM 

The  second  program,  located  from  000:070  to  002:151 , 
is  a  supervisor  program  which  handles  keyboard  inter- 
rupts and  schedules  the  running  of  the  other  two  pro- 
grams. Its  scheduling  algorithm  is  to  run  the  editor  pro- 
gram following  each  interrupt  for  the  time  needed  to 
process  the  character,  and  to  run  the  music  player 
whenever  the  editor  is  not  running.  The  effect  of  the  in- 
terrupt processing  on  the  music  playing  is  barely 
noticeable. 

INTERACTIVE  MUSIC  EDITOR  PROGRAM 

The  third  program,  located  from  002:152  to  002:322,  is 
a  simple  interactive  music  editor  which  builds  music 
scores  for  the  tune  player  in  response  to  keyboard  en- 
tries. This  function  includes  the  translation  of  the 
keyboard  notation  for  music  into  the  form  required  by 
the  music  player.  This  conversion  is  partly  controlled  by 
the  table  located  from  003:232  to  003:163  in  memory. 
CODING  SCHEMES 

The  music  follows  two  different  coding  schemes,  one 
for  external  use,  the  other  for  internal  use.  In  the  music 
player,  each  note  is  stored  as  a  number  which  repre- 
sents the  oscillation  period.  This  number  is  used  as  the 
loop  counter  in  one  of  the  player's  loops.  Because  each 
note  is  stored  in  only  one  byte,  the  dynamic  range  is 
limited  to  about  three  octaves  because  the  low  numbers 
used  for  high  notes  limit  the  resolution  between  notes. 
To  obtain  true  pitches,  these  numbers  must  be  adjusted 
for  differences  in  CPU  and  memory  speed,  but  for  many 
purposes,  a  scale  with  the  proper  relationship  between 
notes  is  adequate. 

The  keyboard  input  to  the  music  editor  is  coded  in  an 
easily  readable  manner.  The  digits  T,  '2'  and  '3'  are 
used  to  signal  one  of  three  octaves,  each  of  which  runs 
from  C  up  through  the  next  higher  B,  with  T  desig- 
nating the  lowest  octave.  Once  an  octave  has  been 
chosen,  it  applies  to  all  notes  typed  until  another  octave 
is  selected.  The  letters  A,  B,  C,  D,  E,  F  and  G  stand  for 
the  notes  they  name  within  the  octave.  When  a  pound 


sign  (#)  is  typed,  the  last  note  typed  is  changed  to  the 
corresponding  sharp  note.  Since  there  is  no  B#  or  E#, 
the  command  is  ignored  for  these  notes.  Typing  a  blank 
inserts  a  rest  into  the  score  while  typing  a  backslash 
(  )  deletes  the  last  note  in  the  current  score.  Typing  an 
X  deletes  the  entire  score  from  memory  so  that  a  new 
tune  can  be  started. 

MUSIC  PLAYER  NOTE  TRANSLATION 

The  translation  of  the  notes  to  the  form  required  by 
the  music  player  is  mostly  table-driven.  The  note  table  in 
memory  has  three  parts,  one  for  each  octave  used.  One 
of  these  octave  tables  is  selected  for  future  table  lookup 
whenever  an  octave  selection  digit  is  entered.  Each  of 
these  octave  tables  is  a  list  of  the  note  values  for  the 
music  player  in  the  order  A,  A#,  B,  B#,  C,  C#,  D,  D#,  E,  E#, 
F,  F#,  G,  G#.  To  simplify  indexing,  the  table  has  space 
for  B#  and  E#  even  though  there  are  no  such  notes. 
These  entries  contain  the  values  for  B  and  E  respective- 
ly. When  a  letter  is  typed  for  a  note,  double  its  value  is 
used  to  compute  the  offset  into  the  table  to  obtain  the 
translated  note.  The  address  of  the  table  entry  is  saved 
for  use  when  a  pound  sign  is  typed.  The  pound  sign 
routine  simply  skips  to  the  second  byte  of  the  pair  for 
the  letter  typed,  which  contains  the  sharp  note,  if  any. 
Because  octave  order  to  the  letters  is  not  alphabetical, 
but  the  table  is  indexed  alphabetically,  the  value  of  the 
three  highest  notes  in  an  octave  (A,  A#  and  B)  appear  in 
the  table  before  the  remainder  of  the  notes  to  code 
those  notes  properly. 

SOFTWARE  SYSTEM  ORGANIZATION 

Control  of  the  system  is  maintained  by  four  kinds  of 
control  blocks,  Task  control  blocks  (TCB),  Event  control 
blocks  (ECB)  also  called  semaphors,  Unit  control  blocks 
(UCB),  and  a  communications  vector  table  (CVT). 

Task  Control  Blocks  Task  control  blocks  contain 
the  essential  information  about  each  of  the  many  things 
the  system  is  doing.  TCBs  are  linked  together  with 
pointers  and  so  may  be  anywhere  in  writable  memory. 
The  TCB  indicates  whether  the  task  is  ready  to  run  or 
waiting  for  some  event.  If  a  task  is  waiting,  it  also  lists 
the  events  which  must  occur.  Since  each  task  has  its 
own  stack  and  stack  pointer  value,  the  TCB  saves  this 
address  when  the  task  is  not  running. 

Event  Control  Blocks  Event  control  blocks  are  used 
to  synchronize  tasks  with  each  other  and  with  external 
events  (interrupts).  An  ECB  is  a  single  byte  treated  as  a 
signed  integer  whose  value  is  the  number  of  times  an 
event  has  happened.  Waiting  for  an  event  decreases  the 
value  of  an  ECB  by  one.  An  ECB  with  a  negative  value 
means  one  or  more  tasks  are  waiting  for  an  event  which 
has  not  yet  occurred. 

Unit  Control  Blocks  Unit  control  blocks  contain  in- 
formation about  I/O  devices.  Their  contents  varies  with 
the  kind  of  device,  but  will  generally  contain  the  most  re- 
cent control  byte  inputs  and  outputs  and  the  event  con- 
trol blocks  which  will  be  posted  by  various  device 
events  such  as  successful  data  transmissions  or  error 
conditions.  The  programming  example  has  two  UCBs 
which  support  an  MC6850  ACIA  such  as  used  on  a  MITS 
2-SIO  board. 
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Communications  Vector  Table  The  communica- 
tions vector  table  contains  information  of  system-wide 
importance.  At  present,  the  CVT  contains  pointers  to 
the  beginning  of  the  list  of  TCBs  in  the  system  and  to 
the  TCB  for  the  task  currently  running  on  the  CPU. 

SYSTEM  PROGRAM  STRUCTURE 

There  are  two  parts  to  the  system  programs,  the  inter- 
rupt handling  routines  and  the  system  services  routines. 

Interrupt  Handling  Routines  The  interrupt  handling 
routines  are  entered  following  each  interrupt  and  inter- 
rogate each  device  which  could  generate  the  interrupt. 
The  routines  then  clear  the  interrupting  condition  and 
signal  the  appropriate  ECBs  for  the  external  events. 

System  Services  Routines  The  system  services  rou- 
tines are  entered  by  calls  to  a  standard  vector  following 
the  RST  instruction  area.  There  are  currently  three  ser- 
vices: SVC1  or  wait,  SVC2  or  post,  and  SVC12  or  dis- 
abled post.  Wait  is  used  to  wait  for  an  event  as  reflected 
in  an  ECB.  If  an  ECB  indicates  the  event  has  already  oc- 
curred, an  immediate  return  is  taken.  Otherwise,  the 
TCB  is  marked  for  the  waiting  condition  and  the  task 
will  not  run  again  until  the  event  does  occur.  Wait  takes 
a  list  of  possible  events,  any  one  of  which  will  satisfy 
the  wait  request.  When  an  event  does  happen,  the  loca- 
tion of  the  ECB  posted  is  returned  to  identify  it. 

Both  post  and  disabled  post  serve  to  signal  an  event 
via  an  ECB.  If  a  task  has  been  waiting  for  the  event,  it 
will  be  made  ready  to  run.  There  are  two  differences  be- 
tween them,  however.  To  use  disabled  post,  the  calling 
program  must  have  disabled  interrupts  first  (with  Dl  in- 
struction) and  will  always  return  control  to  the  caller. 
With  the  regular  post,  the  call  will  usually  be  made  with 
interrupts  enabled,  and  if  the  post  results  in  making 
another  task  ready  to  run,  control  may  not  return  for 
some  time.  It  is  also  true  in  general  that  if  an  interrupt 
occurs,  the  running  task  can  lose  control  without  warn- 
ing. If  control  must  not  be  lost,  a  program  must  either 
run  disabled  to  interrupts  or  run  at  a  higher  priority  than 
other  tasks.  Priority  of  tasks  is  determined  by  their  order 
in  the  list  of  tasks,  with  the  first  being  the  highest. 


OCTAL 

ADDRESS 

CODE 

TAG 

MNEMONIC 

EXPLANATION 

000-000 

041 

RETUNE 

LXI  H. 

Starting  address  ol  tune. 

000-001 

365 

TUNE 

000-002 

002 

These  loops  modulate  the  bus  switch- 

000-003 

176 

NEWNOTE 

MOV  A,M 

ing  harmonics,  can  be  tuned  well  into 

000-004 

376 

CP! 

short-wave  bands  of  nearby  radios. 

000-005 

377 

255 

End  of  Tune? 

000-006 

312 

JZ 

Yes,  go  restart  it 

000-007 

000 

RETUNE 

000-010 

000 

000-011 

026 

MVI  D, 

Set  duration  of  nole 

000-012 

040 

32 

000-013 

005 

COUNfF 

OCR  B 

B  counts  audio  cycle 

000014 

302 

JNZ 

000-015 

020 

BISOK 

000-016 

000 

000-017 

106 

MOV  B.M 

Restore  counter 

000-020 

015 

BISOK 

DCRC 

Duration  sub*counter 

000-021 

302 

JNZ 

000-022 

013 

COUNTF 

000-023 

000 

000-024 

025 

DCR  D 

Duration  counter 

000-025 

302 

JNZ 

Continue  this  note 

000-026 

013 

COUNTF 

000-027 

000 

000-030 

043 

INX  H 

Advance  note  pointer 

000031 

303 

JMP 

and  play  next  note 

000-032 

003 

NEWNOTE 

000-033 

000 

000-056 

000 

STACK2 

(E)  This  stack  saves  status  of  the  lune 

000-057 

016 

(D)playing  task  when  suspended 

000-060 

175 

(C)the  values  presented  here  (orthe 

000-061 

006 

(B)  registers  are  the  values  they  had 

000-062 

027 

(F)  at  the  last  interrupt  before  I 

000-063 

055 

(A)  stopped  the  computer. 

000064 

002 

(L) 

000-065 

003 

(H) 

000-066 

014 

PCL 

000-067 

000 

PCH 

000-070 

363 

RESET7 

Dl 

All  interrupts  come  here.  Dl  in  case 

000-071 

345 

PUSH  H 

bad  prog  runs  in  non-memory=  all  Vs. 

000-072 

365 

PUSH  PSW 

Save  all  status  in  (my)  standard  order 

000-073 

305 

PUSH  B 

000-074 

325 

PUSH  D 

000-075 

303 

JMP 

Jump  to  actual  interrupt  service 

000-076 

150 

RS7 

000-077 

000 

These  gaps  in  memory  are  reserved 
for  future  system  features. 

000-103 

303 

SVC01 

JMP 

System  routine  jump  vector 

* 
* 
* 
* 
* 
* 
* 
* 

* 

* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
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WANTED! 

Qualified  Microcomputer 
Technician(s) 
Part  Time  or  Full  Time 

Due  to  increased  sales,  the  need  to  expand 
our  Service  Department  has  created  a  new 
position  for  highly  skilled  technicians. 

Applicants  must  have  extensive  familiarity 
with  trouble-shooting  microcomputers. 
Knowledge  of  Z-80  software  is  helpful,  but 
not  necessary. 

Salary  is  open  and  hours  are  flexible.  If 
you  feel  you  can  go  right  to  work  with 
minimal  supervision,  call  Rich  Travis  to  dis- 
cuss it  further. 


We  want  the  best,  so  we  can  give  the 
best! 

Sunshine  Computer  Company 

(213)  327-2118 
CIRCLE  INQUIRY  NO.  88 
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6502 COMPUTER  SYSTEM 
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000-105 

001 

an  event  occurred,  and  il  not,  wait). 

000-106 

303 

SVC02 

JMP 

Jump  to  system  post  routine  (to 

000-107 

302 

SVC2 

announce  an  event  has  occurred). 

000-110 

001 

000-1 1 1 

076 

INITIAL 

MVI  A, 

Start  program  here  alter  loading. 

Insures  orderly  syslem  startup. 

000-112 

003 

3 

Reset  command  lor  2-SIO  ports 

000-113 

323 

OUT 

Reset  port  0 

000-114 

000 

0 

000-115 

323 

OUT 

Reset  port  2 

000-116 

002 

0 

000-117 

076 

MVI  A, 

Port  0:  RCV  INT  ENAB,  RTS,  XMIT 

INT  ENAB, 

000-120 

271 

10111001B 

8  dala,  even  parity,  1  stop,  div  by  16 

000-121 

062 

STA 

Save  control  in  UCB 

000-122 

016 

CTLOUT0 

000-123 

001 

000-124 

323 

OUT 

and  send  to  port. 

000-125 

000 

0 

000-126 

076 

MVI  A, 

Port  2:  RCV  INT  ENAB,  RTS,  XMIT 

INT  ENAB, 

000-127 

251 

10101001B 

7  data,  even  parity,  1  stop,  div  by  16 

000-130 

062 

STA 

Save  control  In  UCB 

000-131 

027 

CTLOUT2 

000-132 

001 

000-133 

323 

OUT 

and  send  to  port  (lor  300  baud  terminal) 

000-134 

002 

2 

000-135 

303 

JMP 

Jump  lo  system  dispatcher  to  find  a 

ready 

000-136 

035 

DISPATCH 

Task 

000-137 

001 

000-144 

303 

SVC012 

JMP 

System  jump  vector:  for  disabled  post 

000-145 

347 

SVC12 

000-146 

001 

000-150 

315 

RS7 

CALL 

Call  device  routines 

000-151 

211 

DEV7 

000-152 

000 

000-153 

072 

LDA 

Check  post  flag.  Did  interrupt  post  a 

000-154 

275 

REDEfL 

waiting  task? 

000-156 

247 

ANA  A 

Test  lor  zero 

000-157 

302 

JNZ 

Non-zero  means  did  post 

000-160 

170 

SUSP 

000-161 

000 

000-162 

321 

POP  D 

Restore  status  and  return 

000-163 

301 

POP  B 

000-164 

361 

POP  PSW 

000-165 

341 

POP  H 

000-166 

373 

El 

Allow  next  interrupt 

000-167 

311 

RET 

Return  to  interrupted  routine 

000-170 

041 

SUSP 

LXI  H, 

Get  stack  pointer  value 

by  DAD  to  zero 

000-172 

000 

000-173 

071 

DAD  SP 

000-174 

353 

XCHG 

Hold  SP  value  in  DE 

000-175 

052 

LHLD 

Get  location  of  TCB  for  current  task 

000-176 

070 

CVTCTC 

Saved  in  the  CVT 

000-177 

001 

000-200 

001 

LXI  B, 

Offset  to  SP  held  in  TCB 

000-201 

006 

TCBSTK- 

000-202 

000 

TCBTCB  +  2 

000-203 

011 

DAD  B 

000-204 

371 

SPHL 

Put  in  SP 

000-205 

325 

PUSH  D 

Push  SP  value  into  TCB 

000-206 

303 

JMP 

Go  dispatch  highest  priority  ready  task 

000-207 

035 

DISPATCH 

000-210 

001 

000-211 

333 

DEV7 

IN 

Check  port  0  for  interrupt 

000-212 

000 

a 

000-213 

041 

LXI  H, 

Location  ol  control  byte  in  save  in  UCB 

000-214 

017 

CTLIN0 

000-215 

001 

000-216 

167 

MOV  M,A 

Savecontrol  byte 

000-217 

007 

RLC 

Rotate  INT  bit  to  carry 

000-220 

JNC 

II  not  set,  try  other  boards 

000-221 

313 

NXTDEV2 

000-222 

000 

000-223 

346 

ANI 

Test  RCVR  full  (LSB)  (rotated  above) 

000-224 

002 

i 

000-225 

312 

JZ 

Jump  if  not  full 

000-226 

243 

NORCV0 

000-227 

000 

000-230 

333 

IN 

Readdata  from  port 

000-231 

001 

r 

000-232 

062 

STA 

And  save  in  UCB 

000-233 

020 

DATAIN0 

000-234 

001 

000-235 

041 

LXI  H, 

Get  address  of  ECB  to  post  for  data 

000-236 

021 

INECB0 

received. 

000-237 

001 

000-240 

303 

JMP 

Jump  to  system  disabled  post  (will 

000-241 

144 

SVC012 

return  to  RS7) 

000-242 

000 

000-243 

176 

NORCV0 

MOV  A,M 

Get  status  byte  again 

000-244 

346 

AN) 

Test  xmiter  empty 

000-245 

002 

000-246 

JZ 

If  nol,  interrupt  must  be  because  DCD 

000-247 

inn 

LOSTCAR0 

went  high 

000-250 

LXI  D, 

See  if  transmitter  interrupts  on 

000-252 

CTLOUT0 

000-253 

001 

000-254 

032 

LDAX 

P- 

000-255 

346 

ANI 

Isolate  RTSand  XMIT  INT  ENAB 

000-256 

140 

01100000B 

000-257 

376 

CP! 

And  test  lor  enabled 

000-260 

040 

00100000B 

000-261 

302 

JNZ 

If  disabled,  INT  was  lor  DCD  loss 

000-262 

300 

LOSTCAR0 

000-263 

000 

000-264 

032 

LDAX  D 

XMIT  INT,  so  disable  it 

000-265 

346 

ANI 

Turn  off  XMIT  INT  ENAB,  leave  RTS 

000-266 

337 

1 1 01 1 1 1 1 B 

and  all  other  control  options  the  same 

000-267 

022 

STAX  D 

Put  new  value  back  in  UCB 

000-270 

323 

OUT 

and  send  to  device.  (Turn  bit  back  on 

000-271 

000 

0 

when  byte  is  output) 

000-272 

041 

LXI  H. 

Post  out  ECB  for  interrupt 

000-273 

022 

OUTECBO 

000-274 

001 

000-275 

303 

JMP 

and  jump  to  disabled  post 

000-276 

144 

SVC012 

000-277 

000 

000-300 

333 

LOSTCAR0 

IN 

Clear  interrupt  by  data  read  (after 

UUU-JUl 

001 

1 

control  read  above) 

000-302 

062 

STA 

Save  data  byte  in  UCB 

000-303 

020 

DATAIN0 

000-304 

001 

000-305 

041 

LXI  H. 

Post  status  change  ECB 

000-306 

023 

STATEC0 

000-307 

001 

000-310 

303 

JMP 

Jump  to  disabled  post 

000-311 

144 

SVC012 

000-312 

000 

NXTDEV2 

Test  status  byte  of  device  2 

000-314 

002 

2 

000-315 

041 

LXI  H, 

Get  addr  of  status  IN  in  UCB 

000-316 

030 

CTLIN2 

000-320 

167 

MOV  M.A 

Savecontrol  status 

000-321 

007 

RLC 

Rotate  INT  bil  to  carry 

000-322 

320 

RNC 

Return  it,  no  interrupl 

000-323 

346 

ANI 

Test  rcvr  full 

000-324 

002 

? 

000-325 

312 

JZ 

Jump  il  not  full 

000-326 

343 

NORCV2 

000-327 

000 

000-330 

333 

IN 

Read  new  clala 

000-331 

003 

3 

000-332 

062 

STA 

Store  it  in  UCB 

000-333 

031 

DATAIN2 

000-334 

001 

000-335 

041 

LXI  H. 

Post  ECB  for  reception  ol  byte 

000-336 

032 

INECB2 

000-337 

001 

000-340 

303 

JMP 

Jump  to  disabled  posl 

000-341 

144 

SVC012 

000-342 

000 

000-343 

176 

NORCV2 

MOV  A.M 

Get  slatus  in  again 

000-344 

346 

ANI 

Tesl  XMIT  empty 

000-345 

002 

2 

000-346 

312 

JZ 

II  not  empty.  DCD  has  gone  high 

000-347 

000 

LOSTCAR2 

000-350 

001 

000*351 

See  if  XMIT  interrupts  enabled 

000-352 

027 

CTLOUT2 

000-353 

001 

000-354 

032 

LDAX  D 

Get  lasl  control  out 

000-355 

346 

ANI 

Isolate  XMIT  interrupt  control  l)its 

000356 

140 

01100000B 

000-357 

376 

CPI 

See  il  enabled 

000-360 

040 

00100000B 

000-361 

302 

JNZ 

If  nol,  loss  ol  carrier 

000-362 

000 

LOSTCAR2 

000-363 

001 

000-364 

032 

LDAX  D 

is  on.  so  turn  off  till  next  out  data 

000-365 

346 

ANI 

000-366 

337 

1101 1 1 1 1  B 

000-367 

022 

STAX  D 

Save  change  in  UCB 

000-370 

323 

OUT 

and  send  to  device 

000-371 

002 

000-372 

041 

LXI  H, 

Post  the  output  in  ECB 

000-373 

033 

OUTECB2 

000-374 

001 

000-375 

303 

JMP 

Jump  to  disabled  Rost 

000-376 

144 

SVC012 

000-377 

000 

UUl'UUU 

LOSTCAR2 

Readdata  channel  to  clear  interrupt 

001  001 

003 

3 

001-002 

062 

STA 

Save  data  in  UCB 

001-003 

031 

DATAIN2 

001-004 

001 

001-005 

041 

LXI  H, 

Post  status  change  ECB 

001-006 

034 

STATEC2 

001  007 

001 

001-010 

303 

JMP 

Jump  to  disabled  post 

001-011 

144 

SVC012 

001012 

000 

001-013 

011 

UCBOLEN 

DCB  9 

Length  of  unit  control  block  (UCB) 

001-014 

001 

TYPE0 

DCB  1 

2-StO  port.  UCB  tabulates  all  device 
data 

001-015 

000 

PORTO 

DCB0 

I/O  device  code  of  port 

001-016 

CTLOUT0 

DSB 

Last  control  byte  written 

001-017 

CTLIN0 

DSB 

Last  control  byte  read 

001-020 

DATAjNO 

DSB 

Last  data  byte  read 

001  021 

377 

INECB0 

DCB  -1 

Event  control  block  (ECB)  -1  =  1  task 
waiting  for  event  to  occur.  Posted  on 
reception 

001  022 

377 

OUTECBO 

DCB  -1 

ECB  for  transmitter  empty 

001-023 

377 

STATEC0 

DCB  -1 

ECB  for  slatus  change 

001-024 

011 

UCB2LEN 

DCB  9 

Length  of  UCB 

001025 

001 

TYPE2 

DCB  1 

2-SIO  port. 

001-026 

002 

PORT2 

DCB  2 

I/O  device  code  of  port 

001-027 

CTLOUT2 

DSB 

Lasl  control  byte  writlen 

001  030 

CTLIN2 

DSB 

Last  control  byte  read 

001-031 

DATAIN2 

DSB 

Last  data  byte  read 

001-032 

377 

INECB2 

DCB  -1 

ECB  for  data  reception 

001-033 

377 

OUTECB2 

DCB  -1 

ECB  lor  transmitter  empty 

001-034 

377 

STATEC2 

DCB  -1 

ECB  for  status  change 

001  035 

052 

DISPATCH 

LHLD 

Get  location  ol  first  TCB  from  CVT 

000036 

066 

CVT1TC 

000037 

001 

000040 

371 

CHAIN 

SPHL 

Use  SP  toaccesscurrent  TCB 

000041 

341 

POP  H 

Gel  link  lo  nexl  TCB 

000-042 

361 

POP  PSW 

Get  dispatchability  flags  from  TCB 

001-043 

302 

JNZ 

Try  next  TCB  if  not  ready 

001-044 

040 

CHAIN 

001045 

001 

Fall  oul  and  dispatch  if  ready 

001  046 

321 

POP  D 

Get  saved  stack  PTR  from  TCB 

001-047 

041 

LXI  H. 

Recompute  location  of  this  TCB 

001-050 

372 

-6 

Oflset  the  three  pops 

001-051 

377 

001-052 

071 

DAD  SP 

TCB  location  now  in  HL 

001  053 

042 

SHLD 

Save  its  location  in  CVT  lor  next 

001  054 

070 

CVTCTC 

time  we  stop  current  task 

001  -055 

001 

001056 

353 

XCHG 

Move  SP  value  toward  SP 

001-057 

371 

DISPX 

SPHL 

Restore  task's  stack  ptr 

001-060 

321 

DISPXX 

POP  D 

Restore  its  registers 

001-061 

301 

POP  B 

001-062 

361 

POP  PSW 

001-063 

341 

POP  H 

001  064 

373 

El 

Back  to  interruplible  status 
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001-065 

311 

RET 

and  back  to  task 

001-066 

100 

CVT1TC 

DCA  TCBTCB1 

Poinler  to  lirst  TCB  in  system 

001-067 

001 

(highest  priority) 

001-070 

110 

CVTCTC 

DCA  TCBTCB2 

Pointer  to  current  TCB  (highest  priority 

001-071 

001 

ready  task) 

00V072 

377 

CVTHIC 

DCA  3-337 

Pointer  lo  highest  RAM  address  in 

001-073 

003 

system 

001-100 

1 10 

TCBTCB1 

DCA  TCBTCB2 

Pointer  to  next  lower  priority  TCB 

001-101 

001 

Task  control  block  (TCB)  for  lorground 

001-102 

200 

TCBDSP1 

DCB  200 

Waiting  (200)  or  Ready  (100) 

001-103 

006 

TCBWTC1 

DCB  6 

Length  of  ECB  list  for  wait 

001-104 

320 

TCBSTK1 

DCA  2-230 

Redispatch  SP  value 

001-105 

002 

001-106 

256 

TCBELS1 

DCA  ECBL 

Pointer  to  ECB  list  for  wait 

001-107 

003 

001-110 

000 

TCBTCB2 

DCA  0 

No  lower  priority  TCB.  Background 

001-111 

000 

music  playing  task 

001-112 

100 

TCBDSP2 

DCB  100 

Ready 

001-113 

TCBWTC2 

DSB 

Reserved  for  wait  count 

001-114 

056 

TCBSTK2 

DCA  0-056 

Stack  during  last  interrupt 

001!  15 

000 

001-1 16 

TCBELS2 

DSA 

Reserved  for  wait  list  PTR 

001-117 

001-120 

345 

SVC1 

PUSH  H 

Wail  routine.  Enter  with  HL  pointing  to 

001-121 

365 

PUSH  PSW 

ECB  list,  acc  size  of  list.  Task  will 

001-122 

305 

PUSH  B 

be  ready  after  any  one  is  posted 

001-123 

325 

PUSH  D 

Save  registers 

001-124 

041 

LHI  H, 

Get  SP  value 

001-125 

000 

0 

001-126 

000 

001-127 

071 

DAD  SP 

001-130 

353 

XCHG 

Free  HL 

001-131 

052 

LHLD 

Find  current  TCB 

001-132 

070 

CVTCTC 

001-133 

001 

001-134 

001 

LXI  B, 

Add  offsel  to  SP  field  in  TCB 

001-135 

004 

TCBSTK1- 

001-136 

000 

TCBTCB1 

001-137 

011 

DAD  B 

001-140 

363 

Dl 

Disable  while  changing  ECB's,  we 

001-141 

163 

MOV  M.E 

can't  allow  interrupts  (and  post's) 

001-142 

043 

INX  H 

Put  SP  value  into  TCB 

001-143 

162 

MOV  M,D 

001-144 

353 

XCHG 

001-145 

042 

SHLD 

And  in  our  private  storage  to  allow  fast 

001-146 

273 

RESMSP 

resumption  if  posted  ECB  found  now 

001-147 

001 

001-150 

062 

STA 

Save  list  size  in  local  storage 

001-151 

275 

LISTCNT 

001-152 

001 

001-153 

341 

POP  H 

Run  back  up  stack  to  ECB  list  PTR(HL) 

001-154 

341 

POP  H 

Skip  other  entries 

001-155 

341 

POP  H 

001-156 

341 

POP  H 

Finally  get  to  HL 

001-157 

042 

SHLD 

and  save  it  locally 

001-160 

276 

LISTADR 

001-161 

001 

001-162 

371 

SPHL 

Move  to  SP  for  fast  list  run-through 

001-163 

341 

LOOP1 

POP  H 

Next  ECB  pointer  from  list 

001-164 

065 

DCR  M 

Wait=  -1.  if  was  posted,  non-negaiive 

001-165 

362 

JP 

result  so  will  immediately  return 

001-166 

230 

NOWAIT 

001-167 

001 

001-170 

075 

DCR  A 

Count  thru  ECB  list 

001-171 

,302 

JNZ 

Test  all  in  list 

001-172 

163 

LOOP1 

00V173 

001 

001-174 

052 

LHLD 

None  were  ready,  so  change  dispatch- 

001-175 

070 

CVTCTC 

ability  flags 

001-176 

001 

001-177 

043 

INX  H 

Skip  link  field 

001-200 

043 

INX  H 

001-201 

176 

MOV  A,M 

Get  current  flags 

001-202 

346 

ANI 

Turn  off  dispatchability (Z/NZ  IN  F) 

001-203 

277 

277 

During  dispatch,  flags  are  poped  into  F 

001-204 

366 

ORI 

Turn  on  wait  flag  (P/M  IN  F) 

001-205 

200 

200 

001-206 

267 

MOV  M,A 

Put  back  in  TCB 

001-207 

043 

INX  H 

to  wait  count  in  TCB 

001-210 

072 

LDA 

Get  count 

001-211 

275 

LISTCNT 

001-212 

001 

001-213 

267 

MOV  M,A 

and  move  to  TCB 

001-214 

001 

LXI  B, 

Move  up  to  ECB  list  field  in  TCB 

001-215 

005 

001-216 

000 

001-217 

011 

DAD  B 

001-220 

371 

SPHL 

To  SP  for  push 

001-221 

052 

LHLD 

Get  list  location 

001-222 

276 

LISTADR 

001-223 

001 

001-224 

345 

PUSH  H 

Push  list  value  into  TCB 

001-225 

303 

JMP 

Go  dispatch  new  ready  task 

001-226 

035 

DISPATCH 

001-227 

001 

001-230 

107 

NOWAIT 

MOV  B,A 

Save  count  of  untested  ECB's 

001-231 

072 

LDA 

Get  total  count.  We  only  want  to  decre- 

001-232 

275 

LISTCNT 

rement  the  posted  one.  so  must  undo 
.  .i  m  D 

001-233 

001 

001-234 

220 

SUB  B 

Total  number  decremented 

001-235 

353 

XCHG 

Save  ECB  posted 

001-236 

052 

LHLD 

and  go  put  in  stack  so  that  upon  return 

001-237 

273 

RESMSP 

Irom  wait  call,  HL  points  to  ECB 
posted. 

001-240 

001 

001-241 

001 

LXI  B, 

Oflset  to  HL  in  stack 

001  242 

006 

001-243 

000 

001-244 

011 

DAD  B 

001-245 

163 

MOV  M.E 

L 

001-246 

043 

INX  H 

001-247 

162 

MOV  M,D 

ft 

001-250 

052 

LHLD 

Now  fo  and  fix  up  ECBs 

001-251 

276 

LISTADR 

001-252 

001 

001-253 

371 

SPHL 

into  SP  *or  fast  scan 

001-254 

312 

JZ 

Test  sub  b  a'  t  234  above 

001-255 

265 

DISPDIR 

If  zero.  ECB  v»ds  first  in  list 

001-256 

001 

otherwise  there  are  some  to  fix 

001-257 

341 

LOOP2 

POP  H 

Pointer  to  next  ECB 

001-260 

064 

INR  M 

Re-increment  ECB  (restore  it) 

001-261 

075 

DCR  A 

Count  off  fixup 

001-262 

302 

JNZ 

Loop  nil  all  done 

001-263 

257 

LOOP  2 

Disc/3 


C©MIPiyJTlli!  SUINRMAAT 

COMPLETE  BUSINESS  SYSTEMS 

Call  DISC/3,  your  proven  turnkey  software 
specialists  for  over  3  years,  for  complete  sys- 
tem information.  DISC/3  also  supplies  state-of- 
the-art  CENTRONICS  business  printers. 

SOROC  IQ120  $899.95 

(Assembled) 

EASY  TO  ASSEMBLE 
Lear-Siegler  ADM-3  terminal  kit  with  NEW 
DCA  (direct  cursor  addressing)  24  lines  x  80 
characters;  64  ASCII  upper  characters,  plus 
punctuation  and  control;  5x7  dot  matrix;  EIA 
standard  RS232C  and  20mA  current-loop 
(switch-selectable). 

$749.95*  with  DCA 

Look  to  DISC/3.  .  .authorized  distributors  for 
IMSAI,  Lear-Siegler,  Centronics  Data  Com- 
puter, Digital  Equipment  Corp.,  Data  General 
Corp.,  TDL,  and  iCOM. 

DISC/3      1840  Lincoln  Boulevard 

Santa  Monica,  California  90404 
Store  Hours  —  Monday-Friday  8:30-5:30. 

•Prices  subject  to  change. 
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001-264 
001-265 
001-266 
001-267 
001-270 
001-271 
001-272 

001-273 


001-300 
001-302 

001-303 
001-304 
001-305 
001-306 
001-307 
001-310 
001-311 
001-312 
001-313 
001-314 
001-315 
001-316 
001-317 
001-320 
001-321 
001-322 
001-323 
001-324 
001-325 
001-326 
001-327 
001-330 
001-331 
001-332 
001-333 
001-334 
001-335 
001-336 
001-337 
001-340 
001-341 
001-342 
001-343 
001-344 
001-345 
001-346 
001-347 
001-350 
001-351 

001-352 
001-353 
001-354 
001-355 
001-356 
001-357 
001-360 
001-361 


052 
273 


RESMSP 

SPSAV 

LISTCNT 

REDEFL 

LISTADR 

CURTCB 

SEMSAV 

SVC2 


345 
365 
305 
325 
041 
000 
000 


006 
000 


365  SVC12 


DSA 
DSB 
DSA 

DSA 
Dl 

CALL 

SVC012 

PUSH  PSW 
LDA 

REDEFL 

ANA  A 
JNZ 

SUSPEND 

POP  PSW 
El 

RET 

POP  PSW 
PUSH  H 
PUSH  PSW 
PUSH  B 
PUSH  D 
LXI  H, 


DAD  SP 
XCHG 
LHLD 
CVTCTC 

LXI  B, 

TCBSTK  ♦  2 
-TCBTCB 

DAD  B 

SPHL 

PUSH  D 

JMP 

DISPATCH 

PUSH  PSW 
XRA  A 
INR  M 


Restore  stack  pointer 


and  go  share  restore  code  w/dispatcher 


Temporary  storage  in  WAIT/POST 
Temporary  storage  in  WAIT/POST 
Temporary  storage  m  WAIT/POST 

Temporary  storage  in  POST 
Enabled  POST  Disable  to  prevent  re- 
entry 

Call  disabled  POST  to  actually  do  post 


Save  ACC  over  test 

Did  post  find  task  waiting? 


Jump  it  did  post  a  waiting  task 
(Go  save  status  and  dispatch) 

Restore  ACC 

Back  to  normal  interrupt  status 
Return  to  post  caller 
Restore  register 

and  save  all  regs  in  standardorder 
for  inactive  task 


Free  H 

Get  pointer  to  current  TCB  (running) 


to  SP  field  in  TCB 
for  push 


Push  SP  value  into  TCB 

To  dispatcher  to  see  if  posted  task  was 

higher  priority 

Disabled  post-returns  to  caller  immedi- 
ately. Zero  A  =  no  wait  on  ECB 
Post  ECB(  '=  add  1)  if  was  minus,  some- 
one was  waiting  for  this  post 
Now  zero  means  was  -1 


Still  negative 

Set  flag  that  no  wait  existed 
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001-362 

001 

001-363 

361 

POP  PSW 

Restore  register 

001-364 

311 

RET 

and  back  to  caller 

001-365 

345 

WASWAIT 

PUSH  H 

Now  we  have  to  find  TCB  waiting  for 

001-366 

305 

PUSH  B 

this  ECB  and  make  it  ready  to  resume 

001-367 

325 

PUSH  D 

Save  the  remaining  registers 

001-370 

042 

SHLD 

Save  location  of  ECB  posted 

001-371 

300 

SEMSAV 

001-372 

001 

001-373 

057 

CMA 

Make  ACC  non  zero 

001-374 

062 

STA 

and  set  did  post  someone  flag 

001-375 

275 

REDEFL 

001-376 

001 

001-377 

041 

LXI  H, 

Get  SP  value 

002-000 

000 

0 

002-001 

000 

002-002 

071 

DAD  SP 

002-003 

042 

SHLD 

and  save  il 

002004 

273 

SPSAV 

002-005 

001 

002-006 

052 

LHLD 

Get  TCB  chain  for  search 

002-007 

066 

CVT1TC 

002-010 

001 

002-011 

072 

LDA 

Get  low  byte  ol  addr  posted 

002-012 

300 

SEMSAV 

002-013 

001 

002-014 

217 

MOV  C.A 

Save  in  C  for  lesls 

002-015 

042 

LLOOP 

SHLD 

Save  this  TCB's  location  in  case  this 

002-016 

276 

CURTCB 

is  the  one  posted 

002-017 

001 

002-020 

371 

SPHL 

Set  to  pop  thru  TCB 

002-021 

341 

POP  H 

Get  pointer  to  next  TCB 

002  022 

361 

POP  PSW 

Get  dispalchability  (lags  and  count 

002-023 

312 

JZ 

If  dispatchable,  not  waiting 

002-024 

015 

LLOOP 

002-025 

002 

002-026 

362 

JP 

If  not  waiting 

002-027 

015 

LLOOP 

002-030 

002 

002-031 

321 

POP  D 

Skip  SP  in  TCB.  Wailing  TCB,  examine 

002-032 

321 

POP  D 

ECB  list  PTR 

002-033 

353 

XCHG 

Save  H,  PTR  to  H  lor  mem  access 

002-034 

107 

MOV  B,A 

List  length 

002-035 

171 

TEST1 

MOV  A,C 

Low  bytes  addr  of  post 

002-036 

276 

CMP  M 

Equal  low  byte  of  addr  in  list? 

002-037 

043 

INX  H 

Point  to  high  byte 

002-040 

302 

JNZ 

Not  equal 

002-041 

052 

NEOL 

002-042 

002 

002-043 

072 

LDA 

Get  high  byte  of  addr  posted 

002-044 

301 

SEMSAV  +  1 

002-045 

001 

002-046 

276 

CMP  M 

Equal  high  byte  ol  addr  in  list? 

002-047 

312 

JZ 

If  equal,  Ihis  task  was  waiting  forthe 

002-050 

063 

TCBHIT 

ECB  (event)  we  just  posted 

002-051 

002 

002-052 

043 

NEOL 

INX  H 

Move  to  next  addr  in  list 

002-053 

005 

DCR  B 

Have  we  done  all  of  (his  list? 

002-054 

302 

JNZ 

No,  go  test  this  one 

002-055 

035 

TEST1 

002-056 

002 

002-057 

353 

XCHG 

Yes.  put  next  TCB  PTR  back  in  HL 

002-060 

303 

JMP 

and  go  process  il 

002061 

015 

LLOOP 

002-062 

002 

002-063 

052 

TCBHIT 

LHLD 

Get  addr  ol  ECB  posted,  to  put  in 

002064 

300 

SEMSAV 

(via  slack)  HL  ol  posted  lask 

002-065 

001 

002-066 

065 

DCR  M 

We  will  INR  all  ECB's  in  list,  so  prevent 

002-067 

052 

LHLD 

twice  INR  (from  above) 

002-070 

276 

CURTCB 

002-071 

001 

002-072 

371 

SPHL 

Mark  TCB  as  not  waiting  (and  ready) 

002-073 

301 

POP  B 

Skip  link 

002  074 

301 

POP  B 

Get  flag  field  (in  C) 

002-075 

171 

MOV  A,C 

002-076 

346 

ANI 

Turn  off  waiting  flag  (and  1S  always 

002-077 

105 

01000101B 

set  by  PUSH  PSW) 

002-100 

302 

JNZ 

Are  bits  still  on? 

002-101 

105 

STNOND 

If  so,  other  causes  of  not  ready 

002-102 

002 

002-103 

366 

ORI 

Turn  on  ready  bit 

002-104 

100 

01000000B 

002-105 

117 

STNOND 

MOV  C.A 

Put  updated  flags  back  in  TCB 

002-106 

305 

PUSH  B 

002-107 

341 

POP  H 

Skip  flags 

002-110 

341 

POP  H 

Get  SP  value 

002-111 

021 

LXl  D. 

Olfset  to  HL  in  slack 

002-112 

010 

a 

002-113 

000 

002-114 

031 

DAD  D 

002-115 

371 

SPHL 

Point  SP  inlo  posted  task's  stack 

002-116 

052 

LHLD 

Get  semaphor  (ECB)  location 

002-117 

300 

SEMSAV 

002-120 

001 

002-121 

345 

PUSH  H 

Push  into  HL  save 

002-122 

052 

LHLD 

Get  ECB  list  PTR  from  TCB  posted 

002-123 

276 

CURTCB 

002-124 

001 

002-125 

371 

SPHL 

C02-126 

341 

POP  H 

Skip  other  fields 

002-127 

341 

POP  H 

002-130 

341 

POP  H 

002-131 

341 

POP  H 

Get  pointer 

002-132 

371 

SPHL 

Use  stack  ptr  to  run  thru  list 

002-133 

341 

LOOPUW 

POP  H 

Gel  next  ECB  pointer 

002-134 

064 

INR  M 

Restore  ECB  to  before  wait  value 

002-135 

005 

DCR  B 

Count  list.  (B  set  back  at  002  074) 

002-136 

302 

JNZ 

Loop  thru  entire  list 

002-137 

133 

LOOPUW 

002-140 

002 

002-141 

052 

LHLD 

Recover  real  stack  pointer 

002-142 

273 

SPSAV 

002-143 

001 

002-144 

371 

SPHL 

Slack  setup 

002-145 

321 

POP  D 

Restore  regs 

002-146 

301 

POP  B 

002-147 

341 

POP  H 

002-150 

361 

POP  PSW 

002-151 

311 

RET 

Return  to  caller  (still  disable  interrupts) 

002-152 

076 

WAITR 

MVI  A, 

Background  task-waits  lor  all  interrupts 

002-153 

377 

255 

Mark  end  of  tune 

002-154 

002 

STAX  B 

Pointed  to  by  BC 

002-155 

041 

LXI  H, 

Call  system  wait  routine 

002-156 

256 

ECBL 

HL  points  to  list  of  6  ECBs 

002-157 

003 

002-160 

076 

MVI  A, 

ACC  gives  list  length 

002-161 

006 

6 

002-162 

315 

CALL 

Call  wait  (via  std  jump  vector) 

002-163 

103 

SVC01 

At  1000-t-  3-(SVC  number) 

002-164 

000 

002-165 

175 

MOV  A.L 

HL  points  to  ECB  posted,  so  see  if  it 

002-166 

376 

CPI 

was  INECB2  (keyboard  terminal  in) 

002  167 

032 

L(INECB2) 

002-170 

041 

LXI  H, 

Fake  look  of  call  with  return  to  WAITR 

002-171 

152 

WAITR 

002-172 

002 

002-173 

345 

PUSH  H 

Put  ret  addr  in  stack 

002-174 

300 

RNZ 

To  WAITR  if  not  INECB2  (clear  and 

002-175 

046 

MVI  H, 

ignore  interrupt) 

002-176 

000 

0 

Zero  H  for  later  DAD  with  L  value 

002-177 

072 

LDA 

Gel  input  character 

002-200 

031 

DATAIN2 

002-201 

001 

002-202 

376 

CPI 

Space?  (Means  a  rest) 

002-203 

040 

C 

002-204 

312 

JZ 

Jump  to  space  routine 

002-205 

303 

SETSP 

002-206 

002 

002-207 

330 

RC 

Ignore  control  characters  (allows  free 

002-210 

376 

CPI 

CR  LF  etc)  Is  it  X?  (cancel  tune) 

002-211 

130 

c-x* 

002-212 

302 

JNZ 

No,  continue  checking 

002-213 

221 

NOTX 

002-214 

002 

002-215 

001 

LXI  B, 

II  is  X.  so  reset  to  start  of  tune  area 

002-216 

365 

TUNEt 

(play  will  go  to  end  ol  old  tune  before 

002-217 

002 

seeing  new  condition) 

002-220 

311 

RET 

Go  wait  for  next  command 

002-221 

376 

NOTX 

CPI 

Is  it       (Make  previous  note  sharp) 

002-222 

043 

cr 

002-223 

312 

JZ 

Yes,  go  process 

002-224 

273 

SHARP 

002-225 

002 

002-226 

376 

CPI 

Is  it  '    '  (Undo  last  note  or  rest)? 

002-227 

134 

CT 

002-230 

312 

JZ 

Yes,  go  back  up 

002-231 

252 

BACK 

002-232 

002 

002-233 

376 

CPI 

Number  or  letter? 

002-234 

100 

c-e4 

002-235 

332 

JC 

Newscale  if  a  number 

002-236 

254 

NEWSCALE 

002-237 

002 

002-240 

207 

ADD  A 

Double  letter  lor  table  olfset 

002-241 

157 

MOV  L.A 

Put  A  in  HL 

002-242 

031 

DAD  D 

Add  current  octave  base  address 

002-243 

042 

SHLD 

Save  result  for  possible  sharp 

002-244 

310 

LASTN 

002-245 

002 

002-246 

176 

DONO 

MOV  A.M 

Get  note  value  from  table 

002-247 

002 

DON02 

STAX  B 

Put  note  in  end  of  tune 

002-250 

003 

INX  B 

Advance  end  pointer 

002-251 

311 

RET 

Go  wail  lor  next  command 

002-252 

013 

BACK 

OCX  B 

Back  up  one  note 

002-253 

311 

RET 

and  wait  for  next  command 

002-254 

346 

NEWSCAL 

ANI  A, 

Isolate  0  to  3  scale  number 

002-255 

003 

3 

002-256 

157 

MOV  L.A 

Multiply  by  14 

002-257 

207 

ADD  A 

002-260 

205 

ADD  L 

002-261 

207 

ADD  A 

002-262 

205 

ADD  L 

002-263 

207 

ADD  A 

002-264 

157 

MOV  L.A 

Add  to  basic  table  location 

002-265 

021 

LXI  D, 

Base  table  location 

002-266 

052 

TABORG-14- 
2-C'A' 

002-267 

003 

002-270 

031 

DAD  D 

HL=  PTR  to  1st  note  in  selected  octave 

002-271 

353 

XCHG 

Table  when  2-C'A'  added,  put  into  DE 

002-272 

311 

RET 

Go  wait  fornexl  command 

002-273 

052 

SHARP 

LHLD 

Get  location  of  last  note  entered 

002-274 

310 

LASTN 

002-275 

002 

002-276 

043 

INX  H 

Point  to  sharp  entry  alter  note 

002-277 

013 

OCX  B 

Back  to  rewrite  last  note  in  tune 

002-300 

303 

JMP 

Go  pick  up  note 

002-301 

246 

DONO 

002-302 

002 

002-303 

076 

SETSP 

MVI  A, 

Silence  code 

002-304 

002 

1 

002-305 

303 

JMP 

Go  store  note  (rest)  in  tune 

002-306 

247 

DON02 

002-307 

002 

002-310 

332 

LASTN 

DCA 

Pointer  to  last  note  in  (able 

002-311 

003 

002-320 

124 

DCA  TABORG 

Base  value  lor  3rd  octave  (DE) 

002-321 

003 

+  28-2-C'A' 

002-322 

123 

DCA 

Pointer  to  end  of  melody  (BC) 

002-323 

003 

002-324 

207 

DSB 

Suspended  Hags 

002-325 

006 

DCB  6 

Size  ol  ECB  list  (ACC) 

002-326 

256 

DCA  ECBL 

Pointer  to  ECB  list  (HL) 

002-327 

003 

002-330 

165 

DCA  WAITR 

Return  PTR  (to  after  call  wait) 

002-331 

002 

+  13Q 

003-256 

021 

ECBL 

DCA 

List  ot  ECBs  for  wail 

003-257 

001 

INECB0 

003-260 

022 

DCA 

003-261 

001 

OUTECB0 

003-262 

023 

DCA 

003-263 

001 

STATEC0 

003-264 

032 

DCA 

003-265 

001 

INECB2 

003-266 

033 

DCA 

003-267 

001 

OUTECB2 

003-270 

034 

DCA 

003-271 

001 

STATEC2 

003-272 

146 

TABORG 

DCB  102 

Note  look  up  table.  First  octave.  A 

003-273 

140 

DCB  96 

A#        Absolute  scale  depends  on 

003-274 

132 

DCB  90 

B      CPU  and  memory  speed,  but 

003-275 

132 

DCB  90 

(B#)    notes  are  relatively  correct. 

003-276 

252 

DCB  170 

C 

003-277 

240 

DCB  160 

C# 

003-300 

230 

DCB  152 

D 

003-301 

220 

DCB  144 

D« 

003-302 

211 

DCB  137 

i 

003-303 

211 

DCB  137 

(Eft) 

003-304 

200 

DCB  128 

F 

003-305 

172 

DCB  122 

F# 

003-306 

162 

DCB  116 

G 
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003-307 
003-31O 
003-311 
003-312 
003-313 
003-314 
003-315 
003-316 
003-3 17 
003-320 
003-321 
003-322 
003-323 
003-324 
003-325 
003-326 
003-327 
003-330 
003-331 
003-332 
003-333 
003-334 
003-335 
003-336 
003-337 
003-340 
003-341 
003-342 
003-343 
002-365 

002-366 
002-367 
002-370 
002-371 

002-372 
002-373 
002-374 
002-375 
002-376 

002-  377 

003-  000 
003-001 
003002 
003-003 
003-004 
003-005 
003-006 
003-007 
003010 
003-011 
003-012 
003-013 
003-014 
003-015 
003-016 
003-017 
003-020 
003-021 
003-022 
003-023 
003-024 
003-025 
003-026 
003027 
003-030 
003-031 
003-032 
003-033 
003-034 
003-035 
003-036 
003-037 
003-040 
003-041 
003-042 
003-043 
003-044 
003-045 
003-046 
003047 
003-050 
003-051 
003052 
003-053 
003-054 
003-055 
003-056 
003-057 
003-060 
003-061 
003-062 
003-063 
003-064 
003-065 
003-066 
003-067 
003-070 
003-071 
003-072 
003-073 
003-074 
0034)75 
003-076 
003077 
003-100 
003-101 
003-102 
003-103 
003-104 
003-105 
003-106 
003-107 
003-110 
003-111 
003-112 
003-113 
003-114 
003-115 
003-116 
003-117 
003-120 
003-121 
003-122 
003-123 


030 
026 
026 
053 
050 
046 
044 
042 
042 
040 
036 
034 


034 
042 
042 

042 
053 
053 
053 
072 
072 


063 
053 
072 
072 
072 
072 


046 
046 
046 


042 
046 
053 
053 
053 
053 
046 
042 
042 
053 
063 
063 
053 
063 
072 
072 
072 
072 
072 
053 
053 


046 
072 
053 
053 


DCB  108 
DCB51 
DCB  48 
DCB  45 
DCB  45 
DCB  85 
DCB  80 
DCB  76 
DCB  72 
DCB  69 
DCB  69 
DCB  64 
DCB  61 
DCB  58 
DCB  54 
DCB  25 
DCB  24 
DCB  22 
DCB  22 
DCB  43 
DCB  40 
DCB  38 
DCB  36 
DCB  34 
DCB  34 
DCB  32 
DCB  30 
DCB  28 
DCB  27 
DCB  3G 

DCN  G 
DCN  G 
DCN  E 
DCN  E 

DCN  E 
DCN  C 
DCN  C 
DCN  C 
DCN  2G 
DCN  G 
DCN  G 
DCN  A 
DCN  2B 
DCN  3C 
DCN  2A 
DCN  A 
DCN  3C 
DCN  2G 
DCN  G 
DCN  G 
DCN  G 
DCN  G 
DCN  G 
DCN  3D 
DCN  D 
DCN  D 
DCN  G 
DCN  G 
DCN  G 
DCN  E 
DCN  E 
DCN  E 
DCN  C 
DCN  C 
DCN  C 
DCN  2A 
DCN  B 
DCN  3D 
DCN  D 
DCN  E 
DCN  3D 
DCN  D 
DCN  D 
DCN  D 
DCN  D 
DCN  E 
DCN  F 
DCN  E 
DCN  D 
DCN  G 
DCN  G 
DCN  E 
DCN  D 
DCN  C 
DCN  C 
DCN  C 
DCN  C 
DCN  D 
DCN  E 
DCN  E 
DCN  C 
DCN  2A 
DCN  A 
DCN  3C 
DCN  2A 
DCN  G 
DCN  G 
DCN  G 
DCN  2G 
DCN  G 
DCN  3C 
DCN  C 
DCN  E 
DCN  D 
DCN  D 
DCN  2G 
DCN  3C 
DCN  C 
DCN  E 
DCN  D 
DCN  E 
DCN  F 
DCN  G 
DCN  E 
DCN  C 
DCN  D 
DCN  D 
DCN  2G 
DCN  3C 
DCN  C 
DCN  C 
DCN  C 
DCN  REST 
DCB  255 


Second  octave 


G0 

Daisy.  94  bytes.  DCN  =  Define  Con- 
stant,Note 

Note  ellipses  of  octave  number  when 
no  change.  This  tune  was  entered  with 
the  system  running,  by  typing  the  con- 
tents of  the  mnemonic  column,  om- 
mitting  'DCN's. 


SYSTEM  SELECTION  ADVICE.  WE  WILL  HELP 
YOU  TO  CHOOSE  FROM  THE  BEST  OF  EACH 
MANUFACTURER  TO  COMPLETE  THE  SYSTEM 
BEST  SUITED  TO  YOUR  NEEDS.  COME  SEE 
AND  TRY! 


PROCESSOR  TECH. 

SOL-20  SYSTEM 

TDL  ZPU.Z16K 

CROMEMCO 

POLYMORPHIC 

VECTOR  GRAPHICS 

IMSAI 

SWTP 

INTEL 

BYTE 


(COM  DISCS 

NORTH  STAR 

TARBELL 

SEALS 

DYNABYTE 

LEAR  ADM-3A 

COMPUCOLOR 

SOROC 

SANYO 

HITACHI 


ALPHA  MICRO  16  8 

OKIDATA 

DECWRITER 

MULTITERM 

S  R  POLYPHONIC 

COMPUTALKER 

S  S  MUSIC 

IC  S.  SOCKETS 

TOOLS.  SUPPLIES 

BOOKS.  MAGAZINES 


LAWNDALE 

BVTE  SHOP 

the  affordable  computer  store 

16508  HAWTHORNE  BLVD. 
LAWNDALE,  CA  90260 
(213)  371-2421 
HRS:  TUE.-FRI.  12-8,  SAT.  10-6 

BANKAMERICARD  *  MASTERCHARGE  •  AMERICAN  EXPRESS 


TORRANCE 


CIRCLE  INQUIRY  NO.  66 


(he  BVTE  ShQPS 

WE  OFFER:  IMSAI,  Processor  Tech,  Vector 
Graphic,  Tarbell,  Seals,  Compucolor,  North 
Star,  Apple,  Oliver  Audio,  SWTP,  iCOM, 
Bynetic  Design,  Micro-Term,  Vector,  AV, 
Dynabyte,  Cromemco,  Scientific  Research 
and  more. 

BOOKS,  DIAGRAMS,  SOFTWARE:  We  carry 
nore  than  a  complete  library  to  answer  your 
Bvery  need. 

SUPPOSE  YOU  NEED  A  SYSTEM?  We  have 
specialists  waiting  to  help  you.  They  can 
design  a  system  for  most  anyone.  In  addi- 
tion, we  have  classes  and  workshops  to  help) 
/ou  keep  pace  with  this  expanding  industry. 

Open  10-6  Daily  &  Saturday 
10-9  Thursday 


BYTE  SHOP 

7825  Bird  Road 

Miami 
(305)  264-2983 
Dial  264-BYTE 


BYTE  SHOP 

1044  E.  Oakland  Park  Blvd. 
Fort  Lauderdale 

(305)  561-2983 
Dial  561-BYTE 
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CONVBASE: 
Getting  Down  to  Bases 


by  Irwin  Doliner 


INTRODUCTION 

Anyone  who  becomes  intimately  involved  with  com- 
puters quickly  learns  that  he  must  become  familiar  with 
some  strange  and  exotic  number  systems.  They  will  be 
systems  in  which  1+  =10or4  +  4=10or8  +  8  =  10  with 
names  like  Binary,  Octal  and  Hexadecimal. 

Of  course,  once  these  systems  are  learned  they  no 
longer  seem  strange  or  exotic  but  perfectly  natural. 
With  sufficient  practice  you  may  even  achieve  the  same 
facility  with  these  number  systems  as  you  now  have  with 
the  ordinary  decimal  system.  The  program  (CONVBASE) 
which  accompanies  this  article  was  designed  to  provide 
that  practice. 

THE  FOUR  SYSTEMS 

If  one  is  to  become  proficient  with  the  various  number 
systems  it  is  first  necessary  to  understand  them.  Since 
the  construction  of  the  Decimal,  Binary,  Octal  and  Hexa- 
decimal systems  are  essentially  the  same  Decimal 
system,  the  principle  will  be  analyzed  and  sufficiently 
generalized  to  represent  all  base  number  systems. 

First  the  distinction  between  numbers  and  numerals 
must  be  understood.  This  definition  may  make  a  mathe- 
matics purist  shiver  but  in  general  numbers  are  synony- 
mous with  quantities  and  numerals  are  symbols  used  to 
represent  numbers.  For  example,  if  there  are  ten  people  in 
a  room  the  number  of  people  is  fixed  and  is  not  subject  to 
definition.  If  you  represented  this  number  with  the  num- 
erals 10  there  would  be  no  confusion  since  the  Decimal 
system  is  implied  when  no  other  base  is  indicated.  How- 
ever, with  suitable  definitions,  ten  may  also  be  repre- 
sented by  'X',  'A'  or  any  other  symbol  you  may  choose. 

There  are  two  essential  properties  of  the  Decimal  (or 
any  base)  number  system.  They  are: 

•  The  number  of  symbols  (ten  in  Decimal)  used  to 
represent  numbers  (the  ten  Decimal  symbols  are 
0,1,2,  3,  4,  5,  6,  7,  8,  9)- 

•  The  place  values  (values  assigned  to  each  position 
which  can  hold  a  symbol— what  the  school  children 
learn  as  'units,'  'tens,'  'hundreds,'  and  upwards). 

The  symbols  are  assigned  the  values  and  the  names  of 
the  numbers  which  they  ordinarily  represent.  But  it  is 
the  concept  of  place  value  that  gives  the  base  number 
systems  power  and  flexibility  which  systems  such  as 
Roman  numerals  could  never  have.  The  symbol  9  is 
assigned  a  value  of  nine  and  it  contributes  nine  to  the 
number  49  but  ninety  to  the  number  94.  In  each  case  the 
value  contributed  is  the  product  of  the  symbol  value 
with  the  place  value.  The  place  values  in  the  Decimal 
system,  as  everyone  knows  are  (from  right  to  left): 

etc        1000  100  10  1 

Which  may  be  written  another  way  as: 

etc        103  102  101  10° 

The  number  represented  is  the  sum  of  the  products  of 
the  numeral  assigned  values  and  the  place  values.  Then 
the  number  is  represented  by  347  (Decimal  assumed  if 
no  other  base  is  indicated)  is 

(3x  102)  +  (4x  101)  +  (7x  10°). 


If  we  let  B  =  10,  So  =  7,  Si  =  4  and  S2  =  3  then  this  number 
may  be  written 

(S2XB2)  +  (Six  B1)  +  (Sox  B°). 

Just  as  the  base  10  system  used  ten  symbols  with 
values  0,  1,  .  .  .,  9  and  place  values  of  the  base  (10),  so 
any  other  base  number  system  is  similarly  constructed. 
Hence  if  we  wish  to  construct  a  base  B  system  (where  B 
is  some  integer  greater  than  one)  this  system  would 
have  B  symbols  with  values  0,  1,  .  .  .,  B-1  and  place 
values  would  be  powers  of  B  as  follows: 

etc  B2  B1  B° 

and  the  number  represented  by  S2S1S0  would  be 

(2  x  B2)  +  (S1XB1)  +  (SoxB0). 

The  following  table  gives  the  elements  in  construct- 
ing the  more  popular  number  systems: 

NAME  BASE  SYMBOLS 

Decimal  10  0,1,2,3,4,5,6,7,8,9 

Binary  2  0,1 

Octal  8  0,1,2,3,4,5,6,7 

Hexadecimal  16  0,1 ,2,3,4,5,6,7,8,9,A,B,C,D,E,F 

The  following  table  shows  how  one  would  count  in 

these  bases. 

DECIMAL  BINARY       OCTAL  HEXADECIMAL 

0  0  0  0 

1  11  1 

2  10  2  2 

3  11  3  3 

4  100  4  4 

5  101  5  5 

6  110  6  6 

7  111  7  7 

8  1000  10  8 

9  1001  11  9 

10  1010  12  A 

11  1011  13  B 

12  1100  14  C 

13  1101  15  D 

14  1110  16  E 

15  1111  17  F 

16  10000  20  10 

Now  you  may  say  "Decimal  is  the  standard  number 
system  and  I  know  that  computers  'think'  in  Binary.  But 
of  what  earthly  value  are  Octal  and  Hexadecimal?  They 
just  seem  to  add  to  the  confusion."  One  important  value 
of  the  Octal  and  Hexadecimal  systems  is  that  they  pro- 
vide a  shorthand  method  of  writing  Binary,  in  much  the 
same  way  that  an  engineer  will  write  1064  rather  than  1 
followed  by  64  zeros. 

If  a  number  is  represented  in  Binary  and  you  wish  to 
represent  in  Octal,  first  divide  the  Binary  into  groups  of 
three  from  right  to  left  and  convert  each  group  accord- 
ing to  the  foregoing  table.  For  example: 

Binary:  11001011010101111 
groups  of  3:  11  001  011  010  101  111 
Octal:  3     1      3     2     5  7 

For  Binary  to  Hexadecimal  divide  into  groups  of  four 
and  convert  from  the  table.  For  example: 
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Binary:  11001011010101111 
groups  of  4:     1  1001  0110  1010  1111 
Hexadecimal:  1     9       6       A  F 

Hence  1100101 1010101 1 1 1a  =  313257a  =  196AFis.*  It  is 
easy  to  see  that  Octal  and  Hexadecimal  are  less  cum- 
bersome than  Binary  for  representing  large  numbers, 
without  losing  Binary  information. 

"All  of  this  is  fine,"  you  say,  "but,  for  a  specific  ap- 
plication, how  would  I  convert  8936  in  Decimal  to  Oc- 
tal?" That  is  a  good  question!  There  are  many  possible 
answers.  One  method  is  to  set  out  the  place  value  for 
the  base  to  which  you  are  converting  as  follows: 

POSITION  5       4      3    2    1  0 

PLACE  VALUE  85      84    83  82  81  8° 

DECIMAL  EQUIVALENT:  32768  4096  512  64  8  1 

Next  select  the  highest  numbered  position  which  does 
not  exceed  the  number  (8936)  to  be  converted.  For  this 
example  that  would  be  position  4.  Assign  to  this  posi- 
tion the  largest  digit  so  that  its  product  with  the  place 
value  does  not  exceed  the  number  to  be  converted.  For 
this  example  a  2  would  be  assigned  to  position  4.  Sub- 
tract this  product  from  the  number  (i.e.  8936  -  2  x  4096 
=  744).  We  now  have: 

POSITION  5       4     3    2    1  0 

OCTAL  DIGIT  2 

and  the  number  to  be  converted  is  now  744.  Continuing 
as  above  we  next  place  a  1  in  position  3  leaving  232  to  be 
converted.  After  five  such  iterations  we  should  have: 

POSITION  5       4      3    2    1  0 

OCTAL  DIGIT  2      1    3    5  0. 

Hence  21350a  =  8936. 

Another  method  uses  repeated  division  by  the  base 
and  the  remainder  of  each  division  is  the  next  higher 
digit.  The  division-remainder  method  applied  to  the 
above  example  is  as  follows: 

DIVISION 

8936/8  =  1117  REM  =  0 

1117/8  =  139    REM  =  5 

139/8  =  17       REM  =  3 

17/8  =  2  REM  =  1 

2/8  =  0  REM  =  2 


OCTAL 

0 
50 
350 
1350 
21350. 

Both  methods  are  general  and  may  be  applied  for  con- 
version from  Decimal  to  any  base.  The  second  method 
has  the  advantage  of  not  having  to  calculate  place 
values  and  is  the  one  used  in  the  program  CONVBASE 
(lines  1000-1070). 

SUMMARY 

Decimal,  Binary,  Octal  and  Hexadecimal  are  the  most 
commonly  used  bases.  You  will  probably  be  interested 
in  gaining  the  most  proficiency  in  converting  between 
any  pair  of  them.  CONVBASE  may  be  used  to  help  develop 
and  test  this  proficiency.  But  you  may  also  wish  to  test 
your  understanding  of  general  number  bases  by  convert- 
ting  from  base  3  to  base  5  or  base  7  to  base  11.  In 
general,  CONVBASE  may  be  instructed  to  generate 
numbers  and  represent  them  in  any  base  form  2  to  16 
and  test  your  ability  to  convert  them  to  any  other  base  in 
the  same  range. 


HUN 

NEED  INSTRUCTIONS?  Y 

BASECONV  TESTS  YOUR   SKILL    IN   CONVERTING  FROM   ONE  NUMBER  BASi. 
TO  ANOTHER.     YOU  SPECIFY   THE  BASE    IN    WHICH   THE  COMPUTER 
SHOULD  GIVE  YOU  NUMBERS   AND   THE   BASE    10   WHICH   YOU   WISH  TO 
CONVERT  THEM.      YOU  ALSO   SPECIFY   THE  RANGE  OF  VALUES  YOU  ARE 
INTERESTED  IN   <  IN  THE  BASE    10)   AND  HOW  MANY  NUMBERS  IN  THE   

*The  number  base  is  denoted  by  a  subscript  (e.g.  2,  8,  16). 
If  no  subscript  is  used  the  base  is  assumed  to  be  10. 
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Only 

Computer  Enterprises 
Has  All  3: 


1.  Lowest  Prices 

2.  Reliability 

3.  Speediest 
Shipping 


North  Star  Horizon  Computer  System 

The  Complete  Z80A  System 
*Z80A  CPU  at  4  MHZ 

*  16K  200  ns  RAM 

*  Serial  I/O  *  1  or  2 

micro  disk  drives  p    ,        p  , 

*  DOS  and  BASIC  n    j    tv  J 

Card  Discount 

Price  Price 

Horizon  1  (1  drive)  kit  $1497  $1439 
Horizon  2  (2  drives)  kit       $1871  $1799 

THE  standard  of  Video 
Display  Terminals— 
Lear  Siegler  ADM-3A  Kit 

SPECIAL  TOTAL  SYSTEM 
combination 
SAVE  $50  MORE— 
Horizon  1  and  ADM-3A 

kits  $2214  $2129 

Horizon  2  and  ADM-3A 

kits  $2589  $2489 


770    $  740 


$186 

$179 

$614 

$590 

$464 

$446 

$748 

$719 

$234 

$225 

$267 

- 

$252 

$240 

$242 

$  99 

$  95 

$  13 

$  12 

$  47 

$  45 

£  89 
S  47 

$  86 

$  45 

SEND  FOR  YOUR  FREE  COPY 
OF  COMPUTER  ENTERPRISES 
DISCOUNT  .CATALOG 

Polymorphic  VTI  /  64  kit 
IMS  A I  BO&O  with  22  slots  kit 
IMSAI  Factory  Assembled  16K  RAM 
IMSAI  factory  Assembled  32K  RAM 
IMSAI  Video  Interface  VIO-B  kit 
IMSAI  Video  Interface  VIO-C  kit 
Seals  250ns  8K  RAM  kit 
TDL  ZPUkit 

4K  Expansion,  for  TDL  Z16K 

SEMI  43  OCf  Chips 
TDL  8K  BASIC  Paper  Tape 
TDL  12K  BASIC  Paper  Tape 
TDL  Macro  Assembler  Paper  Tape 

Shipping  charges:  S10  per  CPU  on  larger  units:  $1.50 
per  kit.  S2.00  min.  per  order. 

Delivery  is  stock  to  30  days  on  most  items.  Shipment  is 
immediate  for  payment  by  cashier's  check,  money  or- 
der or  charge  card.  Allow  3  weeks  for  personal  checks 
to  clear.  N.Y.  State  residents  add  approp.  sales  tax. 
Availability,  prices  and  specs  may  change  without 
notice. 

Write  or  Call 

computer 

emetpwc/ 

Fayetteville,  N.Y.  13066 
P.O.  Box  71 

Phone  (315)  637-6208  Today! 
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TM 


INVENTORY  I 

A  SIMPLE  BUT  EFFECTIVE 
INVENTORY  SYSTEM 
FOR  NORTH  STAR  DISC  SYSTEM 


PROGRAMS 

•  SEQUENTIAL  FILE  MAINTENANCE 

•  RANDOM  FILE  UPDATE 

•  STOCK  STATUS  REPORT  .  .  . 

INVENTORY  VALUE,  ON-HAND  QUANTITIES,  REORDER  STATUS 

ADAPTABLE.  .  .EASY  TO  EXTEND  &  MODIFY 

A  GOOD  REFERENCE  FOR 
FILE  HANDLING  TECHNIQUES 

500+  INVENTORY  ITEMS  PER  DISKETTE 

BASIC  PROGRAMS  ON  DISKETTE  AND 
DOCUMENTATION 

$50.00 

California  Residents  add  6%  Sales  Tax 

BVTE  SHOP  OF  Sffl  FM1CGCD 

321  Pacific  at  Battery.  (415)  421-8686 

BVTE  SHOP  DF  BERhELEV 

1514  University.  (415)  845-6366 
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TEST.     FOR  EXAMPLE- -IF  YOU  WISH  TO   CONVERT   FROM  DECIMAL  TO 
BINARY* 1 2  NUMBERS   IN  THE  RANGE  OF   1   TO  32--THE  COMPUTER  WILL 
lYPEt 

FR#TO*LO.HI##7 

YOU  MUST  TYPE  AFTER  THE  QUESTION  MARK  (7) 
1  0*  2.  1*32*  1  2 


GOOD  LUCK   I f  I 


flu  rO,LO*Hl,*T   2tQt  \ 


(BASE  2  5-101  (BASE  8  )-?  5 
**    CORRECT  ** 


(BASE  2  )-1000   (BASE  6   )-?  8 

ft    8   IS  NOT  VALID   IN   BASE  8  7  10 

**  CORRECT  ** 


(BASE  2    5—111    (BASE  8   >-?  6 
I  I   TOO  LOW?  7 
**    CORRECT  ** 


(BASE  2   )-11101    (BASE  8    )»?  71 
M    TOO  HIGH7  34 
I  I   TOO  LOW7  36 

tt    TOO  HIGH  -   THE  CORRECT  ANSWER   IS  35 


(BASE  2   )-11100    (BASE  8    >»7  34 
**   CORRECT  ** 

4  CORRECT  OUT  OF  9  ANSWERS!  SCORE-  44.4444  X 
AGAIN?  Y 

FR*TO*LO.HI*/7   2*  16*8*32*5 
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(BASE  2   )-l0110   (BASE   16    )-?  26 
t I   TOO  HIGH?  16 
**  CORRECT  ** 


(BASE  2  )-10001  (BASE  16  )-?  11 
**  CORRECT  ** 


(BASE  2  )«1000  (BASE  16  )-?  8 
**  CORRECT 


(BASE  2   >-ll>01    (BASE    16    )-7  35 
»  »    TOO  HIGH?  1C 

I  1   TOO  LOW?  IE 

II  TOO  HIGH  -  THE  CORRECT  ANSWER   IS  ID 


B1T5 


m 


SPECIALTIES: 

Business  Packages 
Industrial  Systems 
Entrepreneur  Systems 
Hardware  Designs 
Software  Designs 
Service 

We  Stock  Most  Major  Micro  Manufacturers 
*  *  *  Hobbyists  Welcome  *  *  * 

Ask  About  System  Specials 
New!  Come  See  Our  Own  S-1 00 
Motherboard/Power  Supply 

Our  Representative  In  San  Diego! 
Jim  Farthing 
(714)  421-1041 


BITS  N  BYTES 
College  Business  Park 
679  "D"  S.  State  College  Blvd 
Fullerton,  Calif.  92631 
(714)  879-8386 

HOURS:  12-7  P.M.  M-F 
1  2—5  P.M.  Sat. 


i  r  c 


rm  r 
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(BASE  2    > - 1 1 0  1 1    (BASE   16   )-?  IB 
**   CORRECT  ** 

4  CORRECT  OUT  OF  8  ANSWERS!  SCORE-  50  X 
AGAIN?  Y 

FR»TO.LO>HI,#?   16*6/ 32.64, 5 


(BASE  16  )-26  (BASE  8  )-?  46 
**   CORRECT  ** 


(BASE  16  )-34  (BASE  8  )«?  64 
**   CORRECT  ** 


(BASE  16   )-2C   (BASE  8   )-?  55 
I  I   TOO  HIGH?  54 
**  CORRECT  ** 


(BASE  16  )-27  (BASE  8  )-?  47 
**    CORRECT  ** 


(BASE  16   )-38   (BASE  8   )-?  70 
**   CORRECT  ** 

5  CORRECT  OUT  OF  6  ANSWERS}  SCORE-  83.3333  X 
AGAIN?  Y 

FR,TO,LO,HI,  #7  3,7>1/14>S 


(BASE  3  >-ll  (BASE  7  )-?  4 
**    CORRECT  ** 


(BASE  3  >»112  (BASE  7  )-?  20 
**   CORRECT  ** 


(BASE  3  )-21  (BASE  7  )-?  10 
**   CORRECT  ** 


(BASE  3  )-l  (BASE  7  )-?  I 
**    CORRECT  *♦ 


(BASE  3  )-lll  (BASE  7  )-?  16 
**   CORRECT  ** 


5  CORRECT  OUT  OF  5  ANSWERSl  SCORE-  100  X 
AGAIN?  N 


1  REM 

2  REM 

3  REM 
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WRITTEN  BYt  IRWIN  DOLINER  (INTERACTIVE  DATA  SYSTEMS) 
ADORESSt       P.   0.  BOX  290 

OWINGS  MILLS,   MARYLAND  21117 
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4  DIM  CSC  1 5) 

5  FOR  1-0  TO   1  St  READ  CSdJiNEXT  I 

6  DATA  e,l<2,3.4,S.6.7i8>9>A>B>CiD<E«r 

7  INPUT"NEED  INSTRUCTIONS" J  AS 

8  IF  LEFTSCAS, 1 )-"N"  GOTO  93 

9  PRINTtPRINTiPRINT 

10  REM   >>>>>>>>>>>>>>>>>    INSTRUCTIONS  <<<<<<<<<<<<<<<<< 

15  PRINT"BASECONV  TESTS  YOUR  SKILL   IN  CONVERTING  FROM  ONE  NUMBER  BASE" 
20  PRINT"TO  ANOTHER.     YOU  SPECIFY  THE  BASE   IN   WHICH  THE  COMPUTER" 
30  PRINT"SHOULD  GIVE  YOU  NUMBERS  AND  THE  BASE  TO  WHICH  YOU  WISH  TO" 
40  PRINT"CONVERT  1  HEM.     YOU  ALSO   SPECIFY   THE  RANGE  OF  VALUES  YOU  ARE" 
50  PR INT" INTERESTED   IN    (IN  THE  BASE   10)   AND  HOW  MANY   NUMBERS    IN    THE  " 
60  PRINT"TEST.     FOR  EXAMPLE- -IF  YOU  WISH  TO  CONVERT  FROM   DECIMAL  TO" 
70  PRINT"BI NARY/  12  NUMBERS   IN   THE  RANGE  OF   1   TO   32— THE  COMPUTER  WILL" 
75  PRINT"TYPEl*' 
80  PRINT"FR,TO,LO,HI,#?" 

91  PRINT"YOU  MUST  TYPE  AFTER  THE  QUESTION  MARK  (?)" 

92  PRINT"10,2, 1,32, 12" 

93  PRINT»PRINTlPRINT"GOOD  LUCK  II!" 

94  PRINTtPRINTiPRINT 

95  REM  >>>>>>>>>>>>>>>   GET       PARAMETERS  <<<<<<<<<<<<<<< 

100  PRINT"FR,TO,LO,HI,#"J 

101  INPUT  B1,B2,L0,H1,R 

110  REM  >>>  CHECK       THAT       BASES       ARE       VALID  <<< 

111  IF  BK17  GOTO   1  14 

112  PRINT  "ONLY  BASES  FROM  2  TO  16" 

113  GOTO  100 

1  14  IF  BK2  GOTO   1  12 
115   IF  B2>16  GOTO  112 
1  16   IF   B2<2   GOTO  112 

117  IF  BK>B2  GOTO  120 

118  PRINT"THAT  WON'T  BE  MUCH  OF  A  TESTI I  I  I ! " 

119  GOTO  100 

120  REM   >>>>>>>>>   INITIALIZE       COUNTERS  <<<<<<<<< 
125  P-0 

130  Q-0 

140  C-0 

150  M-H1-L0+1 

160   IF  P>-R  THEN  440 

170  P-P+I 

175  REM  >>>>>>>>>>>>  PICK       TEST       NUMBER  <<<<<<<<<<<< 

180  N-L0*INT<M*RNDC2>> 

210  B-Bl 

220  GOSUB  1000 

230  OS-PS 

240  B-B2 

250  GOSUB  1000 

260  L-0 

263  PRINT 

266  PRINT 

270  PRINr'tBASE-iBU'^-'WQSi"   (BASE"  J  B2J  ")■"  J 
290  IF  L<3  THEN  320 

300  PRINT"  -   THE  CORRECT  ANSWER  IS  "JPS 
310   GOTO  160 
320  L-L+l 
330  Q-Q+l 

335  INPUT  TS 

336  REM  >>>>>>>>>>>>>>>  CHECK       ANSWER  <<<<<<<<<<<<<<< 

340  XS-PS 

341  IF  LEN(TS)>-LEN(XS)   GOTO  346 

342  TS-"0"*TS 

343  G0T0341 

346  IF  LEN(TS)-LEN(XS)   GOTO  350 

347  XS-"0"*XS 

348  GOTO  346 

350  FOR  1-1   TO  LEN(TS) 

351  FOR  J-0  TO  B2-1 

352  IF  M1DSCTS. I,I)-CS<J)    GOTO  356 

353  NEXT  J 

354  PRINT  "II   "JMIDS(TS, I , 1 >  J 

355  GOTO  290 

356  NEXT  I 

359  IF  TS<XS  GOTO  400 

360  IF   TS>XS   GOTO  420 
370    C-C*  1 

380  PRINT"**  CORRECT  ♦♦" 
390  GOTO  160 
400  PRINT" I  I    TOO  LOW"J 
410  GOTO  290 
420  PRINT"I1  TOO  HIGH"J 
430  GOTO  290 
440  PRINT 

450  PRINT  Ci"  CORRECT  OUT  OF  "JQ; 
460  PRINr'AGAIN"; 
470   INPUT  AS 

480    IF  LEFTS ( AS,  1  )«»*Y"   GOTO  100 
500  GOTO  1100 

990  REM  >>>  CONVERT       TO  REQU1R 
1000  PS-"" 
1010  1-0 
1020  J-N 
1030  K-INT(JZB) 
1040  I-J-B*K 
1050  PS-CS(I)t-PS 
1060  J-K 

1070   IF  J>0  THEN  1030 
1080  RETURN 
1100  END 

1 9000  <><><><><><><><><><><><><><><><><><><><><><><><><><> 
20000  VARIABLES  AND  THEIR  DEFINITIONS 

20010   

2002B  AS  -  OPERATOR'S  ANSWER  TO  YES/NO  QUESTIONS 
20030   B     -  DUMMY  VARIABLE  FOR  BASE 

20040  Bl    -   THE  BASE  FROM   WHICH  YOU  ARE  CONVERTING 
20050  B2  -  THE  BASE  TO  WHICH  YOU  ARE  CONVERTING 
20060   C     -  THE  NUMBER  OF  CORRECT  ANSWERS 
20070  HI    -   THE  HIGH  VALUE  OF  THE  VALID  RANGE 
20080  L     -   THE  NUMBER  OF  ANSWERS   GIVEN  TO   CURRENT  PROBLEM 
20090  L0  -  THE  LOW  VALUE  OF  THE  VALID  RANGE 
20100  M     -   THE  NUMBER  OF  VALUES   IN   THE  VALID  RANGE 
20110  N     -   THE  CURRENT  TEST  NUMBER 
20120  P     -   THE  NUMBER  OF  PROBLEMS  GIVEN  SO  FAR 
20130  PS  -  THE  STRING  REPRESENTATION  OF  N   IN  BASE  *B1 ' 
20140  Q     -  THE   TOTAL  QUANTITY  OF  ANSWERS  GIVEN 
20150  QS  -   THE  STRING  REPRESENTATION  OF  N   IN   BASE  'B2* 
20160  R     -  THE  NUMBER  OF  PROBLEMS  REQUESTED 
20170  TS  -  THE  ANSWER  GIVEN  BY  OPERATOR  WITH  POSSIBLE  '0' 
20175  PADDING  TO  MAKE  LENCTS)-LEN(XS) 

20180  XS  -  EQUIVALENT  TO  PS  WITH  POSSIBLE    *0'  PADDING 
20190  TO  MAKE  LEN(XS)   -  LEN(TS) 


NOT  VALID  IN  BASE" 


ANSWERS!    SCORE-"; 100*C/QJ"I" 


BASE  <<< 


TPR1 

optical 
tape 
reader 


iT4  *l«*OET  AH*I 


WITHOUT  CASE 


Pictured  above  is  the  new  TPR  1  High  speed  optical  taoe 
reader.  This  tape  reader  has  no  moving  parts.  The  tape  is 
pulled  through  the  reader  manually  at  speeds  of  up  to 
5000  characters/seconds.  All  outputs  use  TRI STATE 
buffers  wnich  will  drive  CMOS  or  up  to  two  standard  TTL 
loads.  READY  and  READY  outputs  are  provided  to  in 
dicate  the  presence  of  valid  data  on  the  eight  output  lines 
A  low  level  input  on  the  ENABLE  line  activates  the  TRI 
STATE  output  buffers  An  LED  test  .nd.cator.  tied  to 
the  READY  signat  logic,  provides  a  simple  visual  check  ol 
the  reader  operation. 

The  TPR  t  is  designed  to  read  1  inch  wide.  8  fevel 
paper  tape  in  the  standard  teletype  format  (as  used  tn  the 
ASR  ■  33)  El  A  standard  RS  244  tabe  format  (Similar  to 
Friden  FlexOWnterl  can  also  be  accommodated  Stan 
dard  opaque  (black)  paper  tafw  should  be  used  lor  tn'St 

An  incandescent  lamp  with  a  40  to  60  Watt  bulb  should 
be  used  lor  a  light  source.  The  small  "High  Intensity"  ail 
lustable  lamp  (40  Watt  bulbl  works  well.  Foi  best  results 
the  light  should  be  about  12  inches  atwve.  and  directly 
over  the  reader  tn  order  to  provide  even,  shadow  Iree 


I  UTEfi  FACING  rC-UR  SYSTEM 

The  TPR.1  interfaces  with  "Edge  Triggered"  systems 
which  transfer  data  on  the  READY  output  transition. 
Systems  REQUIRING  a  fully  Handshaking  Interface 
(READY  &  READY  outputs  reset  by  an  ACKNOW- 
LEDGE mputl  canuse  the  HSA  1  adaptor  IS5.50)  which 
plugs  directly  into  the  14  pin  socket  provided 

The  READY  output  is  High  (READY  low)  wmlr  valid 
data  is  present  on  thedata  lines.  VaUddata  is  also  present 
just  before  and  lust  after  READY,  sodatacan  be  clocked 
on  either  edge  ol  READY  as  desired  The  ENABLE  input 
is  used  to  enable  (Input  Low)  the  TRI-STATE  output 
BUFFERS  Note  that  the  READY/READY  omputs  aie 
also  controlled  by  the  fcNABLE  input.  Where  fcNABLE 
isn't  used  it  MUST  be  tied  to  Ground  to  enable  the 


TPR  •  1       Assembled  &  Tested  S35.00* 
W/out  case 

TPR  •  1        Assembled  &  Tested  $38.00" 

completewith  case 
HSA  •  1         Plug  In  Handshake  Adapter  $5.50* 
'POSTPAID  Wisconsin  residents  add  4%  sales  tax. 


QU-AUTITV  DISCOUNTS  AVAILABLE 


INTERFACING  WITH  A  UART  FDR  SERIAL  DATA 


fiftWr             JCH*U  STROBE 

TPfl-l 

(MAT 

"  0AT* 

SEfllll  OUTPUT  *  

INTERFACING  WITH  APIA 


READY 

RUDV 

CA1 

TPR-t 

PAO 

PtA 

DATA 

TO  ORDER;  SEND  CHECK  DH  MONEY  ORDER  TO; 
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ATWOOD 

CARD  OF  THE  MONTH 

MOTHER  BOARD 


8  Slot  Bus 

Compatible  with 
our  other  Boards 

Large  Ground  and 
Voltage  Plane 

Our  Ram  Boards  work 
plugged  in  in  either 
direction 

FREE  with  the  pur- 
chase of  4  Ram  Boards 
assembled  and  tested 
or  Kits. 


V4  rack  card  guide 
assembly 

50  Pin  edge  connector 


Spare  pins  on  edge 
connector  and  memory 
sockets  if  you  have 
special  signals 

$30.00  with  purchase 
of  (1)  Ram  Board  assm. 
and  tested  or  a  kit. 
$30.00  rebate  if  3  more 
Ram  boards  are  pur- 
chased within  3 
months  of  original  sale 


4K  Low  Power  Prom  Board 

5  Volt  only 

Mother  board  compatible 
512x8  industry  standard 
bipolar  proms. 
Fully  buffered 

Kit  with  2K  of  Prom  $79.95 
Additional  2K  of  Prom  $50.00 


80  Line  Digital  I/O  Board 

Eight  8  bit  bidirectional  I/O  ports 
(each  line  software  program- 
mable as  input  or  output) 
16  Interrupt  lines 

(AM  maskable  and  8  programmable  as 
outputs) 

Compatible  with  our  Mother  Board 


KIT 


$79.95 


$79.95  4K  LOW  POWER  RAM  BOARD  (Seeouradof  last  month) 

Send  Check,  Money  order,  BankAmericard  or  Master  Charge  to: 
KATHRYN  ATWOOD  ENTERPRISES 
P.O.  Box  5203 
Orange,  California  92667 

California  residents  add  6%  sales  tax. 

For  orders  less  than  $25.00  add  $1.25  for  shipping. 

Estimated  shipping  time,  2  days  ARO  of  Money  order,  BankAmericard  or 
Master  Charge  number.  For  checks  allow  7  days  for  clearance. 
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Number  Base  Conversion 
Program  —  MWNBCP 


by  Mark  Winkler 


INTRODUCTION 

This  program  accepts  decimal,  binary,  octal,  split- 
octal  and  hexadecimal  numbers  and  converts  them  into 
any  one  of  the  other  bases.  Binary,  split-octal,  and  hexa- 
decimal address  locations  can  easily  be  converted  to 
decimal  or  vice  versa  for  Peek,  Poke  and  User  opera- 
tions in  BASIC.  The  program  was  written  in  8K  3.1  MITS 
BASIC  (8080). 

PROGRAM  DESCRIPTION 

All  numbers  entered  are  first  converted  to  decimal. 
The  routine  at  920  to  1070  is  directly  used  for  binary  and 
octal  numbers.  The  routine  first  determines  the  number  of 
places  in  the  entered  number.  It  does  this  by  dividing  by  1, 
10, 100, 1000,  etc.  until  a  number  less  than  one  is  obtained. 
The  number  calculated  (E)  is  the  power  to  which  (Z)  is 
raised.  (Z)  is  equal  to  the  base  value.  (Z)  raised  to  (E) 
times  the  high  order  digit  plus  (Z)  raised  to  (E)  —  1  times 
the  next  digit,  etc.  is  equal  to  the  decimal  number. 

Split-octal  and  hexadecimal  numbers  must  be  treated 
somewhat  differently.  The  hexadecimal  conversion  is 
done  on  lines  1400  to  1500.  The  routine  inputs  the  num- 
ber as  a  string  variable.  It  then  determines  the  number  of 
places  of  the  inputted  number.  Any  letters  entered  are 
converted  to  their  equivalent  numbers.  The  routine  then 
computes  the  decimal  number  the  same  way  as  did  the 
920-1070  routine. 

A  split-octal  number  is  really  two  octal  numbers.  The 
three  low-order  digits  make  up  one  number  and  the 
three  high-order  digits  make  up  the  other.  The  three 
high-order  digits  are  converted  to  decimal  by  the  920  to 
1070  routine  and  then  the  result  is  multiplied  by  256.  The 
low-order  bits  are  converted  to  decimal  and  then  added 
to  the  result  obtained  from  the  high-order  digits.  The 
routine  1260  to  1350  performs  the  split-octal  conversion. 

The  decimal  numbers  obtained  from  the  other  routines 
are  converted  to  other  bases  by  use  of  the  routine  800  to 
912.  The  decimal  number  (A)  to  be  converted  is  divided 
by  the  base  value  (Z)  repeatedly  until  a  zero  is  obtained. 
The  first  remainder  is  the  least  significant  digit  and  the 
last  remainder  is  the  most  significant  digit. 

EXAMPLE***********    30  base  10  to  binary 
30  divided  by  2 
15  0  (Lsd) 

7  1 
3  1 
1  1 
0  1  (Msd) 

The  routine  converts  binary  and  octal  numbers  directly. 

The  decimal  to  split-octal  1135  to  1250  must  first 
divide  the  number  by  256.  The  whole  number  obtained  is 
then  converted  to  octal.  This  number  makes  up  the  three 
high-order  digits.  The  three  low  digits  are  the  octal 
equivalent  of  the  decimal  remainder. 

The  decimal  to  hexadecimal  routine  1600  to  1661  con- 
verts the  remainders  above  ten  to  the  appropriate  letters. 

I  hope  this  program  saves  you  as  much  time  as  it  did  me. 
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9 

J  540 

DECIMAL  \ 
°™  J 


510 


2  =  8 
GOSUB800 


2  =  2 
GOSUB800 

C  so°  ) 


DIV 
B 

IDE 
V2 

850 

STORE 
REMAINDERS 

PRINT 
REMAINDERS 


7c 


3 


900 


1135 


DECIMAL  "\ 
) 

SPLIT  OCTAL  j 


1150 


COM 
HIGH  C 
LOWC 
DECIMA 

=>UTE 
)RDER 
RDER 
LVALUE 

1165 

COMPUTE 
THREE  HIGH 
ORDER. 2  =  8 

GOSUB800 

1250 

COM 
THREE 
ORDEF 

GOSL 

3UTE 
ELOW 
1.  2=  8 
B800 

1200 


PRINT 
SPLIT-OCTAL 
NUMBER 


1600 


DECIMAL  "V 


1610 

2  : 

=  16 

GOSUB800 

1630 

CONVERT 

10TO  15 
NUMBERS 
TO  LETTERS 

1636 
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10  PRINT"!  CONVERT  NUMBERS  IN  DECIMAL, OCTAL;OCTAL-SPL I T, HEX, AND  BINARY" 
20  P R I NT"TYPE    IN    BASE, NUMBER, AND  CONVERSION" 

30  PRINT   "DEC  I MAL  =  D  OCTAL=0        B I NARY=B" 

31  PRINT"OCTAL-SPLI T  =  OS  HEX  I D EC  I MAL  =  H  " 

35  PRINT"!   CAN  ONLY    INPUT  TO   7  PLACES" 

36  DIM  BC20) 

37  PRINT"WHEN  DONE  HIT  RETURN" 
40    INPUT  "BASE"iZ$ 

12    IF   ZS="H"THEN 1 400 

43    INPUT   "NUMBER   AND  CONVERS ION " J  A , Y$ 

50    IF  ZS="OS"THEN  1260 

60    I F  ZS="D"THEN  490 

70    IF  Z$="O"THEN580 

80  GOTO  640 

490    IF  Y$="0"THEN  540 

495    I F  Y$="H"THEN    1 600 

500   I F  Y£  =  "OS"THEN I  135 

510  Z=2 

520   Y£="BINARY  =" 
530  GOSUB  800 
535  GOTO  40 
540  Z=8 

550  YS="OCTAL  =" 
560  GOSUB  800 


Same  day  shipment.  First  line  parts  only.  Factory 
tested.  Guaranteed  money  back.  Quality  IC's  and 
other  components  at  factory  prices. 

INTEGRATED  CIRCUITS 
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74 1  SON  > 

Mlilrt  .1 

74154N  11 

74161N  I 
74162N  .1 
M1UN  J 

74175N 

74190N  !. 

74192N 

74WH 

MHl*  IJ 

74298N  i 

74365N 

74366N 
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74LS00  TTL 
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74LSI36N 
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74LSI55N 
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74LS2SW 

81LS97  1 

LINEAR 

CA3045 

CA3M6 

CUD«9 

CAJ081  1 

CA308!  1 

CA3089  2 

CA3090AQ  4 

LM301AN/AH 

LM305H 

LM307N 

LM308N 

LM309H  I 

LM109K 

LM3HHN 

LM317T  i 

LM318  I 

LM3323^5  6 

IM32DK-12  1 

LM320K-1S  1 

LM320r-S  l 

LM320T-8  t 

LM320T-I2  I 

LM320T-IS  I 

IM324N  I 

LM339N  I 

LM340K-5  I 

LM340K-B  1 

LM340K-12  1 

LM340K.1&  1 

LM340K-24  I 

LM340T-5  I 

IMM0T-8  I 

LM340T-12  1 

LM340T.I5  I 

LM340T-18  1 

LM340T24  1 

LM343H  4 
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IM370 
LM379 

LM362 
LM703H 
J  0 

LM74tN 
LM748N 


LMI305  127 

LM,307  2  00 

LM131O  2  75 

LM14W  47 

LMI800  75 

LMt8!2  7  50 

LMi8S9  3  00 

LM2111  1  75 

LM2902  1  50 

LM3900N  BO 

LM3905  1  75 

L  M3909N  61 

MCI458V  50 

NE540L  2.89 

NE550N  .65 

HE555V  43 

NE556A  79 

HE565A  t  DO 

NE566V  t  15 

NE567V  120 

78105  60 

7BL0B  64 

79L05  m 

78M05  Bi 

75108  1  IS 

75491 CN  50 

75492CN  55 

75494CN  .89 
A  10  D  CONVERTER 

870OCJ  If  95 

8701CN  22  DO 

87SQCJ  13  95 

LD130  9  95 
9400CJ  V  10  F  7  40 
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CD34001  Fur  50 
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74C192 

74C221 

74C905 

74C908 

74C914 

74C925 

74C926 

74C927 
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CD4001 
CD4002 
CD4006 
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CD4049  39 

C04050  3  9 

C04051  l  22 

CD406O  I  54 

CD4066  76 

CO4068  35 

CD-1069  40 

CO407O  40 

C04071  22 

C04072  22 
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CD407S  ?2 
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CD407B  40 

CD408<  22 
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Digital  Thermometer  $48.50 

Batt.  oper.  general  purpose  or  medical 
32°-230°F.  Disposable  probe  cover  ±.2° 
accuracy.  Comp.  assy,  in  compact  case. 

60  Hz  Crystal  Time  Base 

Kit  $4.75  Converts  digital  clocks 
from  AC  line  frequency  to  crystal  time 
base.  Quistandtna  accuracy.  Kit  includes: 
PC  board,  MMS369,  crystal,  resistors. 

Home  Alarm  Kit  $18,75 

Designed  for  use  with  electronic  siren 
module.  AC  power,  battery  backup,  entry/ 
exit  delay,  tnslanl  alarm  for  night  use. 
MO/NC  circuits.  Test  and  arm  indicators. 
2  amp  switching  capability,  All  parts  with 

Not  a  Cheap  Clock  Kit  $14.95 

capacitors  and  trimmer. 

Includes  everyihing  excapt  case.  2 -PC 
boards.  6^.50"  LED  Displays.  5314  clock 
chrp,  transformer,  all  components  and 
full  instructions  Same  clack  Mtwlth  SC 
displays.  S21.95 

New  Cosmac  Super  "ELF" 

complete  instructions  minus  power  sup- 
ply. Electronic  siren  module  kit.  $2.75 

RCA  CMOS  expandable  microcompuier 
w/HEX  keypad  input  and  video  output  for 
graphics.  Just  turn  on  and  start  loading 
your  program  using  the  resident  monitor 

Stopwatch  Kit  $26.95 

Full  six  digit  battery  operated.  2-5  volts. 
3.276S  MHi  crystal  accuracy.  Times  to 
59  min  .  59  sec. ,  99 1/100  sec.  Times  Std., 
split  and  Taylor.  7205  chip,  all  compo- 
nents minus  case,  Full  instruc  White  or 
black  plexiglass  case.  S5r{IQ 

Digital  Temperature  Meter  Kit 

Indoor  and  outdoor.  Automatically 
switches  back  and  forth.  Beautilul.  50" 
LEO  readouts.  Nothing  like  ii  mfabte. 
Needs  r>o  addiiional  parts  for  complete, 
full  operation.  Will  mEasure  -100"  lo 
+  200^Fr  air  or  liquid.  Very  accurate. 
Complete  instructions,  S39.95 

on  ROM.  Pushbutton  selection  of  all  four 
CPU  modes.  LED  indicators  of  current 
CPU  mode  and  four  CPU  states.  Single 
step  op.  forprogram  debug.  Built  in  pwr. 

supply,  256 Bytesof  RAM,  audio  amp.  & 
spkr,  Detailed  assy.  man.  w/PC  board  & 
all  parts.  Comp.  Kit  $106.95  Custom 
hardwood  cab.;  drilled  front  panel  19.75 

2.5  MHz  Frequency  CounterKit 

As  low  as  1 0  Hi  6-  .50"  digits  expandable 
w/PC  hoard,  parts  &  full  instruc  $37.50 
Fully  wi red  and  tested           $57 . 5 D 
Power  supply  kil  (incl.  PC  board)  $8.50 

Clock  Calendar  Kit  $19.95 

CT701 5  direct  drive  chip  displays  date 

Nicad  Battery  Backup  Kit  w/all  parts  4.95 
Fully  wired  and  tested  in  cabinet  151.70 
1802  software  xchng.  club;  write  forinfo. 

and  time  on  .6"  LE0S  with  AM-PM  indi- 
cator. Alarm/doze  feature  includes  buz- 
zer. Complete  with  all  parts,  powersupply 
and  instructions,  less  case. 

RCA  Cosmac  VIP  Kit  275.00 

Video  computer  with  games  and  graphics. 

30  MHz  Frequency  CounterKit 

Same  basic  CMOS  counter  as  above  plus 
level  conirols  and  dual  FET  inputs.  Pre- 
scalable  to  200  MHz  with  PC  board  and 

1977  IC  Update  Master 

Manual  Complete  integrated  circuit 
data  selector  from  all  manufacturers. 

Original  Cosmac  "ELF"  kit 

with  PC  board,  monitor,  power  supply 
plus  all  parts  and  instructs.  $89.50 

toll  instructions  S47.75 
Fully  wired  and  tested.  S67.75 
Power  supply  kit  {incl,  PC  board)  $8.50 

Board  only  14.95 

Auto  Clock  Kit  $15.95 

1,234  page  master  reference  guide  to 
the  latest  IC's  including  microprocessors 
and  consumer  circuits.  17,000  cross 
references  for  easier  sourcing  of  hard  to 
get  parts.  Special  pricing:  $24.95,  with 
free  update  service  thru  1977.  Domestic 
postage  S2.00.  Foreign  S6.00. 

m  Digit  0MM  kit  $85.00 

Vol  ts— oh  ms— milli  am  eter  accuracy  ±  1 
count.  Ranges:  Volts— 2,  20,  200.  Ohms 
— 2K,  2meg,  20  meg.  Ma— 200,  2000. 
.4"  display.  Variable  update  rate.  Comp. 
w/parts.  PC  boards,  instructs.,  less  case. 

DC  clock  with  4-. 50"  displays.  Uses 
National  MA-1012  module  with  alarm 
option.  Includes  light  dimmer,  crystal 
timebase  PC  boards.  Fully  regulated, 
comp.  instructs.  Add  S3. 95  for  beautiful 
dark  gray  case.  Best  value  anywhere.  f 

BankAmericard  and  Master  Charge  accepted. 
Shipping  charges  will  be  added. 


FREE:  Send  for  your  copy  of  our  1977 
QUEST  CATALOG.  Include  130  stamp. 


565 
580 
590 
595 
596 
600 
610 
620 
630 
640 
670 
67  5 
67  6 
680 
690 
700 
710 
800 
810 
830 


870 
R72 


GOTO  40 
Z  =  8 


IF   Y$="D"THEN  620 

I  F  Y$  =  "OS,,THENGOSUB920:  A  =  G:GOTO  1135 

IF  Y$  =  "H"THEN   G0SUB92 0 J A  =  G : GOTO  1 600 

GOSUB  920 

A  =  G:GOTO5I0 

GOSUB  920 

GOTO40 

Z  =  2 

IF  Y$  =  ,,D,,THRN700 

IF  YS  =  ,,OS,,THENGOSUB920!  A=G:GOTO  1  135 
IF  Y$  =  ,,H,,THENGOSUB920:A=G!GOTO  I  600 
GOSUB  920 
A=G:    GOTO  540 
GOSUB  920 
GOTO  40 
N  =  0 
N  =  N  +  1 

B  =  I  N  T  <  A/  Z  ) 
C=A- CB#Z ) 
BCN)= INT  CC  +  .  5) 
A  =  B 

IF  B>0   THEN  810 
IF  Y$="h"THEN  912 
IF  YS="0S"THEN912 
PRINT  Y$; 
GOTO900 


875 
880 
885  i 
890  N=N-1 

895  IF  N  =  0  THEN   9  I  1 
900  PRINT  BCN); 

910  GOTO890 

911  PRINT 

912  RETURN 
920  C  =  l  :E=(-  1  ) 
92  5  G=0 

930  B=A/C 
935  E=E+1 

940    IF  B<Z   THEN    9  70 
950  C=C*10 
960  (5OTO930 
970  D=INTCA/C) 
980  H=CZtE)*D 
1000  D=0*C 
1010  A= A-D 
1020  G  =  <l  +  H 
1025  C=C/ 10 
1040  E=E-1 

1050    IF  E  =  >0   THEN  970 
1055   IF  ZS="OS"THEN1070 
1060  PRINT-DECIMAL   =  "5G 
1070  RETURN 

1135  PRINT  "OCTAL  SPLIT="> 

1140  B(3)=0:B(2)=0:B(I >=0 

1150  R=INT(A/256) 

1  I  60  C1=A-(B*256) 

1 1 65  X=0 

1170  A=B 

1180  Z=8 

1  1  90   GOSUB  800 

1200  N=3 

1210  PRINT  BCN); 
1220  N  =  N-  1 

1230    IF  N>0   THEN    12  10 
1240  X=X+1 

1245    IF  X> 1    THEN  PRINT:GOTO40 

12  50  A=Cl ;BC3)=0:BC2)=0:BCI )=0:GO 

1260  PRINT,,OECIMAL  =  "J 

1270  C=I000:Z=8 

1280  B=INTCA/C) 

1290  C1=A-(B*C) 

1294  A=B 

1300  GOSUB  920 

1310  ttl=G*256 

1320  A  =  C1 

1330   GOSUB  920 

1340  G=G+GI 

1350  PRINT  G 

1355  A=G 

1360    IF   Y$  =  ,,B,,THEN  510 
1362    IF  Y$="H"THEN 1 600 
1364    IF  Y$  =  ,,O"THEN540 
1366  GOTO  40 

1400  INPUT"NUMBER  AND  CONVERSION" 

1401  HL=0 

1402  G=0 

1405  HJ=LENCXS) 

1410  FORI=ITOHJ 

1415  XX$=MID$CX$, I , 1 ) 

1420  H=ASCCXX$) 

1425  HL  =  HJ-I 

1430    IF   H=< 57THEN 1 445 

1435  BCI  )  =  CH-55)*C  I  6t  HL  > 

1440   GOTO    14  50 

1445  B C  I)  =  (H-48) *< I 6tHL) 

1450  NEXT  I 

1455  FORI=ITOHJ 

1460   G=G+BC 1 ) 

1465  nf:xt  I 

1470  PR1NT"DECIMAL="G 

1480  A  =  'INT(G*.5) 

1485  I F Y$="O"THEN540 

1490  IF    Y$="B"THEN  510 

1495  IF   YS="OS"THFN  1135 

1500  GOTO   4  0 

1600  Z=16 

1601  PRINT"HEXIDECIMAL="i 

1610  GOSUB  800 

1611  GOTO  1630 
1615  N=N-1 

1625  I FN=0THEN 1 660 

1630  IF  B(N)=> 10THEN I  650 

1635  Al=8(N)+48 

I  636  PRINT   CHRS(A1 ) ; 

1640  GOTO  161  5 

1650  Al=B(N)+55 

1 655  GOTO    1 636 

1660  PRINT 

1661  GOTO  40 


CIRCLE  INQUIRY  NO.  95 


164  INTERFACE  AGE 


NOVEMBER  197? 


DIGI-KEY 

CORPORATION 

Quality  Electronic  Co inpatients 


DON'T  FORGET  OUR 
DISCOUNTS  WHEN  COMPARING  PRICES 


I.C.'S  •   RESISTORS  •  TRANSISIORS  *  CAPACITORS   *    DIODES   •    IX.  SOCKETS  &  PINS   •  SWITCHES 
I  CLOCK  MODULES    *    OPTOELECTRONICS    •    BftiADSOADING  &  TESTING  DEVICES  *  DRARINO  SUPPUES 
DATA  BOOKS  •  HEAT  SINKS  *  WIRE  «  TOOLS  -  i  ,  AND  MORE  . . .  WRITE  FOR  FREE  CATALOG  .... 


INTEGRATED  CIRCUITS 


7408 
7409 

21 

jn 

74UM 

7410 

.: 

74L500 

.73 

7411 

.?! 

741501 

76 

7412 

.71 

741502 

91 

7413 

7S 

741503 

76 

7414 

9<i 

74(504 

79 

7416 

75 

741505 

.79 

7417 

•?s 

74LS0A 

.29 

7420 

Ji 

74LSG? 

as 

7421 

.?S 

74LS10 

m 

7423 

■■S 

7JLS1 1 

m 

7425 

74L512 

.28 

7426 

JS 

74LS13 

M 

7427 

.33 

744514 

i  02 

7428 

50 

74lil5 

23 

7430 

21 

74L520 

.23 

7432 

75 

74L52J 

.23 

7433 

K 

741522 

.73 

7437 

25 

74L526 

.33 

7438 

25 

74L527 

.33 

7439 

.50 

741528 

33 

7440 

7^ 

M 

7442 

53 

74153? 

.33 

7445 

70 

741533 

.33 

7446 

70 

74^3? 

.33 

7447 

741536 

§ 

7448 

741540 

M 

7450 

74154? 

a 

7451 

.7: 

741547 

■9 

7453 

.7' 

77 

7454 

$ 

7-!L5:i 

23 

7460 

.21 

74L554 

M 

7470 

.1': 

74LS55 

.13 

7472 

20 

:-:  •  ■ 

,3<? 

7473 

.10 

74L574 

39 

7474 

.30 

"4LS74 

39 

7475 

.i*> 

74L575 

53 

7476 

.32 

74L574 

39 

7480 

37 

74JJ3 

7& 

74L5B3 

J9 

jm 

74LSB5 

M 

tm 

2n 

74LM6 

39 

?m 

.;  i : : 

741590 

57 

7m 

44 

7C 

74L597 

57 

nyi 

74L593 

J7 

?m 

44 

74  LSI  5 

§£ 

7  An 

44 

74L586 

a* 

74W 

70 

••:!••••• 

39 

7495 

.7" 

■■;  . 

M 

74fldi 

70 

?4LSV? 

.39 

74LS113 

55 

74IOT 

30 

74LS1H 

.» 

mm 

33 

7415125 

is 

Jit\t 

.?6 

74LS136 

.n 

1  21 

35 

74LS13? 

Jl 

Ml  32 

44 

74LS.136 

39 

741  33 

6! 

■ 

73 

■■  -■  '.' 

40 

••- 

,73 

741-24 

40 

/alvsi 

.75 

:-■ 

46 

74LS153 

75 

JfllJ! 

70 

74L5-154 

i  10 

74U1 

II 

75 

74U5 

7:: 

74L5156 

75 

?4H7  1  A3 

74(515? 

75 

74144  1J0 

7415,156 

75 

74150  1.14 

74LS160 

! 

741  SI 

70 

74L516I 

i  a 

■■■  • 

as 

74  LSI  63  1.07 

74154  1.03 

74L5164 

1  07 

m 

74LS1A8 

!  14 

74156 

.70 

M-v 

70 

■ :  . 

t  73 

7416* 

8? 

TUSm  JH 

74161 

im 

7416? 

ea 

■A[y.;i 

M 

741*3 

74L5liBl 

;.v) 

74144 

74L5190  1. 18 

74145  1,15 

7415  f  91 

'■  '.6 

741*6  1.15 

74L5192 

fa 

74170  2,64 

■  ■•■i^y- 

S3 

74174: 

.91 

7-:m7.i 

.Bfl 

7.1175 

.93 

74L519S 

.64 

7417b 

.79 

74LS196 

.« 

74177 

.79 

74L5197 

BA 

741 90 

70 

74L5197 

,#6 

741  SO 

70 

74L5221  1.06 

74iai 

7.15 

74LS240  1.90 

741 82 

79 

74LS241  1.90 

74184.  2.15 

?4|5?42  1 70 

741Q£  2,11 

74LS243  1  70 

74189  3.50 

741S244T70 

74190  1  23. 

7^ 

74191 

l  ?■ 

74US24B 

79 

741*2 

■JS 

74L5249 

Jfl 

74l?3 

.50 

74L5?5l 

ftJ 

74194 

es 

74L5253 

H 

74' ?5 

BB 

T4LSJS7 

h 

74194 

&S 

75 

74197 

7415J40 

H 

6093 

40 

6094 

40 

6095 

67 

B096 

h? 

6097 

67 

e098 

67 

75450 

75451 

61 

75452 

75453 

6' 

75451 

■5'. 

75491 

61 

7549? 

3J. 

75493 

'  09 

75494 

ijf 

...  ... 

SO 

V  !.-:-.9h 

"JO 

4000  CWOS 

4000 

23 

4001 

7-3 

4002 

73 

4006 

■  73 

400? 

.7-3 

4006 

.,f9 

4009 

.44 

4010 

i4 

4011 

.23 

40!? 

.2.'i 

4013 

.40 

4014 

.96 

4015 

.96 

4016 

40 

4017 

1  05 

4016 

!  05 

4QI9 

.23 

4070 

I.I4J 

4021 

1  14 

4027 

96 

4023 

.73 

4024 

34 

4025 

.73 

4026 

1.66 

4$?7 

35 

4023 

69 

4W 

kM 

4030 

3a 

40tt 

141 

4034 

3  50 

4035 

1.1-1 

4040 

J. 11 

1041 

M 

404? 

« 

4043 

70- 

4044 

70 

4046 

1  66 

4049 

.40 

4050 

^0 

4051 

1  76 

4052 

1  i'.5 

4053 

1  76 

4O&0 

'  51 

4006 

79 

«T) 

.73 

4072 

„n 

4073 

n 

4075 

73 

4061 

.23 

4062 

.73 

4502 

X 

4510 

U4 

4511 

1.05 

4514 

2.80 

4515 

7  30 

4516 

1  23 

4518 

1  14 

4520 

1.14 

4527 

4528 

4585 

:  .73 

74  COO 

73 

LMtAK  _ 

IL\?'T-17 

FS 

C*3CS6 

>0 

LF351N 

76 

LF3Mij* 

1,20 

LF3S/H 
LFS3741 
LM30IAFJ 
LM307H 
LW308N 
LM309K 

LM317T 

:.'.'p 
LM318H 

LW320MP-5  r|g 
LW320MPh6  1.30 
LAteMMM  1.30 
LMSTOMP^  1,30 
LM3JDMP.IJI.J0 
LM320MP.1S1  JO 
LMJWMP-iai  JO 
LMWMP-1B1J0 
LMj20.V1P.24  1.30 
LM323K  7.50 


1.00 
l.BO 
.90 
3.00 
1-90 
?.70 


LM374N 
IM325H 
L  fi'.Xjf}  N 

V ^ 
LW340T-5 
LM340Tni 

■■ 

lV.i-v;T  1-3. 
LM340T.1  ? 
LM740M5 
LM340M4 
I.W40T-J4 
L.M341P-5 
LM341P-6 
LM341P-8 
LM341JM0 
LM341P.12 
LM341P.15 
tM34lP.ie 
LM341P-24 
LM348« 
LM349H 
LM358« 
i.mi:hoh 
LMS6O0N 
LM.IB01N 
LMIB12N 
LMI530N 
LM1589N 
LV21HFJ 
IM2907H 
IV7917H 
IM30S9N 
LM3TO0H 
LM3900N 

l.U3«04N 
IW3911N 
MC 1 454V 
MC  5451V 
F.,C,-i5,sN 
.■■■.C  3i 
HE534T 
Hc5*0L 
N(555V 
Ht556A 
Nt55BM 
NE559N 
N1560B 
H15618 

NI566V 
Ht56JV 
UA709CV 
UAF10CA 
J 

UA773CA 
UA733CA 
US741CV 
U ft/47 CA 
UftMi?.CV 
UA7605CLJ 
Ufl7604CU 

Uft7612CU 
U47812CU 

UA?613C0 
LFA7JH40J 
UA7BL05ACZ  .40 
U476LO*4C7  .40 
UATaLOWCI  -40 

Uft?angA-::'  .an 

Ui?SLl?flCZ  .40 
Ui78Ll5ACl  .40 

UA71DISCZ  ,40 
U&7817WC7  .40 
UAWSCU  170 

Ufi790ftty  ■ 

O4790ECU 
U47909CLJ 
Ufi791XU 
U4791  5CU 
Ufi79lflClJ 
Ut7924CL> 


?  7? 

:  7v 

2.70 
I  15 
1.25 
1  25 
I2S 
1. 25 
.25 
l.?5 
1  ?S 
i.?5 


/a 

.98 

L  60 
».60 
?7 
64 
.94 
1.70 
4  60 
'  20 
2.00 
1.25 
1.50 


M 
1.40 
69 

1.50 
■  00 
S3 
.70 
LIS 
2.50 
2  0-1 
45 
3S 
2.4D 
?.4D 
2.50 
-■ 

2.50 
1.75 
1.76 
1  36 


,53 


70 
.49 
1.25 
1.75 
1,25 
US 
1.25 
1.25 
1,25 
1.25 


170 
170 
170 
170 
170 
17D 
170 


MM53I4M  375 


I  PIN  50LDEF1  17  14 

U  PiH  50LDER  TO  1.90/10  17.00,'C 

16  PIN  50LM(t  .23  2.10,'10  187S:C 

Lfl  FIN  SOLUt*:                       ..29  275/10  24.50,'C 

»  PIW  SOLDER  30  2 .65, 1 D  75-.25.-C 

??PI6IS0LDBl  33  3.15.-1  0  77.75.C 

74  PlU  50i0£l!  ,  J8  3,60/tO  3?-75.'C 

?BPJNWl0£R  45  J.7iiD  M.25-C 

4fjPiFrsott3ES  A3  fr.ooMO  sj.sofx; 

8  PIN  W-W   .24   2.30/ 10  70.50,'C 

14  PIN  WW. , . ,  ,  .?6  ?.50.'I0  22.00/C 

14  PIN  WW  30  7.65,' 10  25.50,'t 

ISPIHW-W.  .40    5.70,' 10  SlJKMC 

70  PIN  W.W  70  4.6SJI0  59.50.pC 

7?  P  IN  W.tf  64    B.00 ' !  0  7>  .50/C 

24PINW-W.  9. 10.no  81.50/C 

25  PIN  WW   ....  1.12  10,00/10  9S.20/C 

40  P1M  W  W. .  ^ ...  j  1.36  1250/10  H5.W/C 

MMU'iixiJjjiaiwr 

.8S.C      8.20,'M      38.20.5M  275.00,'5DM 


UDE  SWITCHES      I  50  VOLT  DISCS 


5PST  .15  I  25 '10  10.00'C 
5fDT.19  1  7D.->0  13,00,'C 
DFDT.23   2.00J10  l9.0fl.'C 


Li.fl.'l.hllUMIIIJTTF 


20  f4  PVC.  ■  2-50.' 100'  MJ.Ofl/500' 
72  p  PVC  2*0  100r  U.?5.'5QO 
24  bo  PVC.  .7,10,100'  ^SO/SOO1 
26  $fl  PVC,  7. 10' 100'  8-.5U,'5pO- 


40,1!  0  3.50/C 

.40F10  3.50/C 

MflQ  3.50/C 

4O,'T0  3.50/C 

.4000  3.50,fC, 

 40/10  3  f  O  C 

OHJf  4S/10  3  65  .C 

072  UF  .  .  .  M.'lO  4.00,'C 

.047  Uf  .  .    .70' 10  5.60,'C 

UF  1.35/10  1 1 .50.  C 


220  Pt 
470  ft 
.001  OF 
.0022  UF 
0047  U-F 


8080A  CHIP  SET 


ONE  EACH  8QB0A,  B21Zr  8524  and  822B  PLUS 
SIXTEEN  2102-1 -s—  ALL  FOR 


$49*95 


MICROPROCESSORS 


Best  Valutys  Yetl 

80LWA  8-BIT  CPU.  2  USEC  CYCLE   S12.95 

S2t2  8-BIT  1/0  PORT  S  3.95 

471*  BI-DIRECTIONAL  BUS  DRIVER   S  4.25 

6224  CLOCK  GENERATOR.  .  ^ ..... ,  S  3.95 

82?fi  SYSTEM  CONTROLLER  .         ,    .    .   .  S  6.95 

8251  COMMUNICATIONS  INTERFACE  SI 2.95 

8255  PERIPHERAL  INTERFACE  St  1.95 

1707A  2K  EPR0M  (256x8)   .....  S  6.95 

2708  8K  EPR0M  (1Kx8)  S29.50 

2102-1  IK  RAM  500  NS  S  1 .79 

SC/MP  5  VOLT  SC/MP  CPU  S  9.95 

2650  MICROPROCESSOR  1 .25  MH-2  CLOCK  40  Oil .  .  S24.9S 


WIRE  WRAPPING  WERE  IN  BULK 

twi  or  Bfaek  30  qa.  Kfiur 

100  i?  00  500'  M  JO  1000'  ST5.00 

3  %  CARBON  FILM  RESISTORS 


Vj  &  7*  WATT  5IZE 

b  pQ.'TOiii  3'  h.,  100  pci.'nkM-  1 .7* 
I  DOS  pc'Mrtii  1 ,3'  ms. 


PLES5EY  SAMPLER 


AK  AS$0RTMEHT  Of  MLTAL1ZE0  P011TE5H9  CAPAClTOK 

3O0  CAPS  1«  VAIUE5,  ,  S2400 


METALIZED  POLT  ESTER  CAPACITORS 


.001    ,u   1.1 5/10  9.00/C 

.0022  .14   l.lSfio  fl.OO/C 

.0033  .14    1.1 5.' 10  &.00.'C 

.0047  .14    1.15,-TO  9.00.fC 

0068  .14    1.15/10  -9,00/C 

1 .15/10  9.0O.C 

1.2S/1D  IO.OOjC 


.022  . 


-15  I-JVIO  lOOO'C 

.15  125710  10.00.C 

15  1  75,10  10  0C  C 

.17  1  35/10  II.OOjC 

23  1  BSMO  15. M/C 

.30  2.50/1 0  20M.C 

.3*  3J50/10  HmC 


ELECTitOlTTIC  CAPACITORS 


VALUE  RADIAL  LEADS 

47/50V  08    .65/10  5.41/C 

1/50V  08    .65/10  5.41/C 

2.2/50V  08    .65/10  5.41/C 

3.3/50V  08    .65/10  5.41/C 

4.7/35V  08    .65/10  5.41/C 

4.7/50V  08   .68/10  5.75/C 

10/16V  08   .65/10  5.41/C 

10/25V  08    .65/10  5.66/C 

10/35V  09   .70/10  6.1 2/C 

10/50V  10    .75/10  6.58/C 

22/16V  08    .67/10  5.66/C 

22/25V  09    .70/10  6.09/C 

22/35V  11    .85/10  7.29/C 

22/50V  .         .  .12  1.00/10  8.48/C 

33/16V  09    .75/10  6.90/C 

33/25V  10    .81/10  7.50/C 

33/35V  13  1.05/10  9.65/C 

33/50V  14  1.13/10  10.41/C 

47/10V  09    .71/10  6.52/C 

47/16V  10    .81/10  7.47/C 

47/25V  13  1.05/10  9.65/C 

47/35V  14  1.13/10  10.41/C 

45/50V  15  1.21/10  11.16/C 

100/10V  10    .77/10  6.58/C 

100/16V  11    .85/10  7.28/C 

100/25V  13  1.10/10  9.15/C 

100/35V  17  1.41/10  11.85/C 

10O/50V  21  1.71/10  14.55/C 

220/1OV  13  1.08/10  9.15/C 

220/16V  15  1.16/10  9.86/C 

220/25V  21  171/10  14.55/C 

220/35V  25  2.03/10  17.26/C 

220/jUV  29  2.35/10  19.96/C 

330/6V  14  1.12/10  9.50/C 

330/10V  15  1.16/10  9.83/C 

330/16V  21  1.66/10  14.14/C 

330/25V  23  1.86/10  15.79/C 

330/35V  33  2.66/10  24.59/C 

33O/50V  54  4.30/10  39.73/C 

470/6V  15  1.21/10  11.16/C 

470/10V  21  1.71/10  14.55/C 

470/16V  23  1.81/10  15.39/C 

470/25V  29  2.35/10  19.96/C 

470/35V  41  3.27/10  30.26/C 

470/50V  54  4.30/10  39.73/C 

1000/6V  22  1.90/10  16.50/C 

1000/10V.  .  .    .24  1.96/10  16.62/C 

1000/16V  29  2.35/10  19.96/C 

1 000/25 V  42  3.33/10  28.27/C 

1000/35V  60  4.81/10  44.45/C 

2200/6V  36  2.86/10  26.48/C 

2200/10V  42  3.33/10  28.27/C 

220O/16V  54  4.30/10  36.58/C 

m 


AXIAL  LEADS 

.11  .90/10  7.65/C 

.11  .90/10  7.65/C 

.12  .90/10  7.82/C 

.12  1.00/10  8.31/C 

.12  .95/10  7.91/C 

.12  1.00/10  8.31/C 

.11  .90/10  7.65/C 

.12  1.00/10  8.31/C 

.13  1.10/10  8.94/C 

.14  1.15/10  9.56/C 

.12  1.00/10  8.31/C 

.13  1.05/10  8.74/C 

.15  1.19/10  9.98/C 

.17  1.32/10  11.22/C 

.12  1.00/10  8.48/C 

.14  1.15/10  9.56/C 

.17  1.34/10  11.23/C 

.19  1.52/10  12.89/C 

.13  1.04/10  9.50/C 

.14  1.15/10  9.56/C 

.17  1.30/10  11.22/C 

.19  1.51/10  12.89/C 

.21  1.71/10  14.55/C 

.14  1.13/10  9.56/C 

.17  1.30/10  11.22/C 

.20  1.55/10  13.30/C 

.25  1.93/10  16.50/C 

.29  2.30/10  19.70/C 

.18  1.42/10  12.05/C 

.20  1.55/10  13.30/C 

.29  2.35/10  19.96/C 

.35  2.79/10  23.70/C 

.40  3.23/10  27.44/C 

.19  1.48/10  13.71/C 

.21  1.64/10  15.13/C 

.31  2.45/10  22.70/C 

.38  3,07/10  28.38/C 
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SOFTWARE  GAMES 


by  Kenneth 

INTRODUCTION 

Get  out  the  beer  and  pretzels,  kick  back  and  take  it 
easy.  Now  you  can  have  your  very  own  video  game  - 
just  like  the  ones  in  the  real  world.  BLOCKADE  is  a  com- 
puterized version  of  the  Atari  coin  operated  game.  It  is 
written  for  the  8080  computer  in  PUM!  This  game  acts 
enough  like  the  real  thing  to  impress  your  friends,  in- 
fluence your  neighbors,  and  make  you  forget  about 
those  system  bugs  with  which  you've  been  hassling. 
First  I  will  describe  the  game  and  how  to  play  it,  then  the 
hardware  it  takes  to  run  it,  and  finally  the  program  itself 
and  how  it  works. 
DESCRIPTION 

BLOCKADE  is  played  by  two  people.  On  the  screen 
you  see  two  lines  of  blinking  markers  growing  in  length. 
The  players  control  the  direction  of  growth.  The  object 
is  to  trap  the  other  person.  Sounds  sweet,  and  it's  a  way 
to  take  care  of  your  aggressive  tendencies.  You  can  tell 
the  advancing  column  to  turn  right,  left,  up  or  down.  But 
watch  it!  If  you  do  a  complete  180  degree  reversal  (i.e. 
you're  going  down  and  you  tell  it  to  go  up)  then  you've 
trapped  yourself!  If  you  hit  any  of  the  walls  then  you 
also  lose.  But  on  the  other  hand,  if  you  force  your  oppo- 
nent to  do  any  of  those  things  then  you've  won! 

It's  easy  to  panic  and  flip  the  wrong  switch  and  do 
yourself  in,  which  makes  this  a  great  game  for  speed, 
accuracy,  daring,  and  skill.  You  need  a  good  sense  of 
timing  since  the  length  automatically  increments  by  one 
every  one-quarter  or  so  seconds.  It  is  possible  for  both 
people  to  collide  which  counts  as  a  tie. 

At  the  end  of  each  game  the  score  is  displayed  for  a 
few  seconds,  then  a  new  game  starts.  After  one  person 
wins  ten  games  the  match  is  over  and  the  scores  are 
reset  to  zero. 

One  of  the  pleasures  obtainable  from  this  game  is  the 
ability  to  draw  interesting  figures  and  patterns  on  the 
screen.  It  is  possible  to  freeze  these  for  prolonged  view- 
ing by  hitting  the  stop  switch  on  your  computer.  With 
two  people  working  together,  rather  than  opposed,  it  is 
possible  to  create  some  truly  pleasing  graphics.  Of 
course  this  too  will  take  practice!  Another  challenge  is 
to  play  both  sides  yourself!  Merely  avoiding  self- 
destruct  is  quite  a  trick,  you  have  to  be  quick  on  the 
hand-eye  coordination  and  good  at  doing  at  least  two 
things  at  once. 

One  final  warning:  this  game  can  be  very  addictive. 
People  who  have  in  the  past  sunk  untold  numbers  of 
quarters  in  Pong  games,  pinballs  and  other  such  amuse- 
ments must  watch  out!  It's  a  great  demo  for  your  friends 
but  don't  fall  victim  to  the  scourge  of  the  screen! 

HARDWARE 

The  game  was  designed  to  run  on  a  weird  sort  of  mini- 
mal system.  The  only  input  devices  are  the  sense 
switches  so  no  keyboard  is  required.  The  output  device 
is  a  Processor  Technology  VDM  1.  Any  sort  of  memory 
display  CRT  device  should  work,  as  long  as  the  memory 
is  in  the  right  spot.  Thus  two  pieces  of  hardware  are 
needed.  1.  8080  Microcomputer  (originally  an  Imsai 
8080),  2.  Video  Terminal  (not  line  by  line,  but  one  that 
uses  DMA). 

That's  almost  all  there  is  from  the  hardware  point  of 
view.  I  shall  discuss  hardware  some  more  when  I  talk 
about  the  program,  such  as  the  location  in  memory  of 
the  video  board  and  how  the  sense  switches  work. 


Berkun 

PL/M  SOFTWARE 

The  program  comes  in  two  versions,  the  compiled 
machine  language  code  and  the  symbolic  PUM  code.  I 
will  not  be  much  concerned  with  the  machine  language 
here,  other  than  how  to  load  and  run  it.  The  interesting 
part  is  the  symbolic  code. 

PUM  is  a  high  level  language  for  the  8080  and  8008 
microprocessors.  It  is  a  subset  of  PU1,  and  an  Algol-like 
language.  In  some  ways  it  is  very  powerful,  while  it  is 
sadly  lacking  in  others.  It  has  a  very  useful  block- 
structure  with  IF-THEN-ELSE  constructs  and  DO-END 
constructs.  If  you  can  read  or  program  in  Algol  you  can 
understand  PUM.  However,  there  are  a  few  annoying  dif- 
ferences, at  least  to  me  since  I  am  an  Algol  freak.  For  in- 
stance the  equal  sign  in  a  replacement  statement  in 
Algol  is  :=  and  in  PUM  it  is  just  =.  There  are  no 
BEGINS  just  ENDS,  and  so  on.  These  are  all  minor.  More 
importantly  there  is  no  floating  point  arithmetic  at  all. 
The  largest  number  is  65Kand  the  smallest  is  -65K.  I 
have  been  impressed  with  what  I  have  been  able  to  ac- 
complish within  this  and  other  limitations. 

Relative  addressing  is  allowed  by  what  is  called  the 
BASED  attribute.  This  allows  a  variable  to  represent  the 
address  of  another  variable.  Also  strings  are  handled 
very  easily  (mostly  due  to  the  BASED  variables).  The  I/O 
is  very  primitive,  you  just  specify  which  port  and  either 
receive  a  byte,  or  send  one,  period.  But  it  is  easy  to  con- 
struct your  own  procedures  using  these  primitives. 
That's  enough  about  the  language  to  allow  you  to  follow 
the  program  since  the  point  of  this  article  is  not  PUM, 
but  the  game  BLOCKADE. 

BLOCKADE  PROGRAM  AND  HOW  IT  WORKS 

The  program  has  much  internal  documentation  and  is 
easy  to  follow  by  looking  at  and  consulting  the  flow 
charts.  Basically  it  goes  as  follows:  Clear  the  screen,  ini- 
tialize the  variables,  read  the  sense  switches  (input  port 
OFF  Hex  or  just  written  as  OFFH),  prepare  the  next 
place  to  move  to  (i.e.  the  spot  where  the  asterisks  are 
about  to  be  put  (determined  by  sense  switch  position), 
determine  whether  either  of  those  (or  both)  result  in  an 
end  of  game  situation,  if  so  display  the  score,  delay  for  a 
while  and  then  go  and  start  over,  otherwise  display  the 
actual  move,  then  go  back  and  read  the  sense  switches 
again. 

A  move  is  displayed  by  writing  an  asterisk  into 
memory  at  the  correct  position  to  be  displayed  on  the 
screen.  The  defines  SCRNLOW  and  SCRNHIGH  give  the 
locations  for  the  beginning  and  end  of  screen  memory. 
For  the  VDM  I  used  they  are  0CC00H  and  0D00H  respec- 
tively, giving  16  lines  of  64  characters,  with  automatic 
wrap-around  from  line  to  line  (1K  of  memory  is  used 
total).  It  is  easy  to  check  whether  the  advancing  line  has 
exceeded  the  top  or  bottom  of  the  screen  by  comparing 
with  the  values  of  thetopand  bottom.  It  is  more  difficult 
to  determine  whether  it  has  come  to  the  side  of  the 
screen.  I  do  that  by  taking,  in  the  case  of  the  left  edge, 
the  value  of  the  upper  left  hand  corner,  (0CC00H)  and 
adding  40H  to  it  until  it  reaches  the  lower  left  hand  cor- 
ner, compare  it  with  the  projected  move  (as  determined 
by  procedure  MOVSOON)  and  seeing  if  they  are  equal.  If 
so  then  a  collision  will  occur,  which  of  course  is  a  "no- 
no."  I  do  the  same  for  the  right  hand  edge. 
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SENSE  SWITCHES 


HIGHT  PERSON 


Figure  1.  Blockade  Input  and  Output  Chart 


ASSEMBLY  LISTING 


l  he  displayed  asterisks  are  made  to  blink  by  setting 
bit  7  high.  There  may  be  other  ways  of  doing  this  on 
other  video  boards,  so  check  that  out. 

Procedure  INSWITCH  looks  at  the  sense  switches  at 
each  move.  It  then  sets  the  variables  LDIR  and  RDIR  to 
indicate  which  direction  to  move  based  on  what  switch 
is  up.  The  left  four  switches  control  the  left  hand 
asterisks  and  vice  versa.  The  first  switch  indicates  go 
left,  second  one  go  down,  third  go  up,  and  fourth  go 
right.  If  more  than  one  switch  is  up  the  priority  is:  forthe 
left  side,  4,  5,  6,  7  and  for  the  right,  3,  2,  1,  0.  In  other 
words,  if  you  are  the  right  hand  player  and  you  have 
switches  0  and  3  both  up  the  line  will  go  right.  You  may 
wish  to  make  little  paper  or  cardboard  cut-outs  to  put 
above  the  switches  to  show  the  directions  they  indicate. 

PUM  contains  a  built-in  procedure  called  TIME  that 
gives  a  delay  loop.  By  calling  this  with  a  parameter  equal 
to  the  number  of  times  to  delay  100  microseconds  and 
then  nesting  that  inside  a  DO  loop  it  is  easy  to  build  up 
long  delays.  I  do  this  to  control  the  speed  of  the  game 
and  the  delay  between  games. 

The  object  code  is  in  Intel  hex  format.  This  has  been 
covered  quite  adequately  in  other  articles  and  plenty  of 
loaders  exist  for  it.  Thus  I  found  it  very  convenient,  if  a 
little  time  consuming,  to  compile  the  source  code  on  a 
large  machine,  a  Burroughs  B6700,  save  the  object  code 
on  a  disc  file  and  then  dump  the  file  on  my  roommate's 
teletype. 

The  compiler,  written  by  Gary  Kildall  in  FORTRAN  is  a 
monstrous  two-pass  program.  All  in  all  it  is  hideously 
expensive  to  do  a  compilation.  Unfortunately  it  does  not 
output  relocatable  code.  It  is  clean  though  and  can  be 
put  into  PROM.  There  are  many  output  options  and  as 
shown  here  I  obtained  a  cross  referenced  symbol  table 
so  that  you  can  examine  variable  values  if  you  wish. 

The  object  code  starts  at  location  zero  and  runs  till 
location  0500H.  It  then  puts  the  variables  above  that  in 
memory  so  that  it  takes  a  little  over  half  a  K  to  run  this 
game.  The  beauty  of  the  Intel  format  is  that  the  address 
is  inherent  in  the  listing. 

That  covers  just  about  everything;  now  you  can  load  it 
in  and  try  it  out.  But  beware  the  addiction  power  of  this 
monster! 


0FILE    (C  COKE  N )  BLOCKADE   ON  PACK 
100    /  *THE   FOLLOWING  ARE  GLOBAL  DEFINES*/ 
200  DECLARE 


BLANK   LITERALLY    ' 2  OH' 
.SCRNLOW    LITERALLY  'OCCOOH* 
.SCRNHIGH    LITERALLY " 0  D  0  0  OH ' 
.CURSOR  LITERALLY  '0AAH' 
THE    FOLLOW1NC  ARE  GLOBAL  VARIABLES*/ 


300 
C00 
500 
600 
700 
800 
900 
1000 
1  100 
1  200 
1300 
1  400 
1  500 
1600 
1  700 
1  80  0 

1  90  0 
2000 

2  100 
2200 
2  300 
2400 
2500 
2600 
2  700 
2800 
2900 
3000 

3100  DECLARE    (AGAIN, HACK)  LABEL 


*WIN 
TIE 
LDIR 
RDIR 
L  PUS 
I.M0  V 
RPUS 
RMOVE 
NEW 

HMOVL 
NEWR 
NMOVR 


FLAGS    A   WINtfINC  MOVE 
FLAGS    A  TIE 

INDICATES  THE  DIRECTION  OF  THE  LEFT  PERSON'S  NEXT  MOVE 
INDICATES  THE  DIRECTION  OF  THE  RIGHT  PERSON'S  NEXT  MOVE 
IS    THE    POSITION   OF   THE    LEFT   PERSON'S  BLOCKADE 

IS    USED   TO    PUT  A   CHARACTER (THE  CURSOR)    AT   THE   NEXT  POSITION 
SEE  LPOS 
SEE  LHOV 

IS  THE  NEXT  POSITION  OF  THE  LEFT  PEKSON-PRIOR  TO  TESTINC  FOR  I, 
L  EC A LIT Y   AND   OR  WIN 

IS    USED    FUN    PUTTIHC   A   CHAR    IN   THE   NEW  POSITION 
SEE  NEWL 
SEE  NHOVL 

IS  A    GENERAL   ALL    PURPOSE  INDEX 
IS   A   GENERAL   ALL   PURPOSE  BYTE 
IS    THE    LEFT    PERSON'S  SCORE 
IS    THE    RICHT    PERSON'S  SCORE 


,UIN  BYTE 
,TIE  BYTE 
,  L  D  I R  BYTE 
,  RDIR  BYTE 


3200 
3300 
3400 
3500 
3  60  0 

3  700 
3800 
3900 
4000 

4  100 
4  200 
4  300 
4/!UU 
4  500 
L600 
4  700 

4  800 
4900 
5000 

5  100 
5200 
5300 
5400 
5500 
5600 

5  700 
5800 
5900 
6000 
6100 
6200 
6300 
6400 
6500 
6600 

6  700 

6  800 
6900 
7000 
7100 

7  2  00 
7  3  0  0 
7400 
7  5  0  0 
7600 

7  70  0 
7800 
7900 
8000 

8  1  00 
8200 
8300 
8400 

8  500 
8600 
8700 
8800  , 
8900 
9000  i 

9  L  00 
9200 
9300  * 
9400 
9500 
9600 

9  70  0  , 
9800 
99Q0 

toooo 

1  0100 
10200 
10300 
10400 

10  500 
10600 
1 0  700 
10800 
1  0  900 
t  I  000 
11100 
1  1  200 
1  1300 
1  1400 
1  1500 
t  1600 
1  1  700 
1  1800 
1  I  900 
1  2000 
1  2100 
1  2200 
1  2300 
1  2400 
1  2500 
1  2600 
1  2700 


DECLARE 

LPOS  ADDRESS 
,LHOV   BASED   LPOS  BYTE 
,RPOS  ADDRESS 
,RMOV    BASED  RPOS  BYTE 
,NEWL  ADHRESS 
,  NHOVL,    BASED  NEWL  BYTE 
,NEUR  AiDRESS 
, NMOVR    BASED   NEWR  BYTE; 
DECLARE 

1  ADDRESS 
,  B    BASED    I  BYTE 
,  LEFT  BYTE 
.RIGHT  BYTE 

/*DONE  WITH   DEC  LA  RATIONS-fJOW    THE  PROCEDURES*/ 


CLEARSCRN    :  PROCEDURE; 


/*THIS    PROCEDURE   ENTERS    BLANKS    INTO  THE  VDM  SCREEN 

FOR    USE   BETWEEN   CAHES    ETC  * / 
OUTPUT(OC8H)-001I  ; 

DO    I    -   SCRN.OU    TO  SCRNHICi; 

8    -  BLANK; 
OUTPUT(0C8H)-00H ; 

END  ; 
END  CLEARSCRN; 


INIT:  l'R«CEDURE; 

/-THIS    PROCEDURE  OUTPUTS    THE    FIRST   POSITIONS    OF  THE  PLAYERS 

12   OVER   AND   2    LINES   DOWN  FUR    LEFT  AND    12   OVER  FROM  RIGHT   FOR  RICHT*/ 
I-SCRNLOW+1 32; 
1S-CURSOR; 
LPOS-I; 

I«SCRNLOW+l 87; 
B-CUR  SOR; 
RPOS-I  ; 

/*RPOS   AND   LPOS    ALSO  GET   SET    TO  CURRENT  POSITIONS*/ 
E  MD    IN  I  T  ; 


INSWITCH:  PROCEDURE; 


*TH1S    IS   CALLED  TO    LN  PUT    FROM    THE   SENSE  SWITCHES 
THEY  ARE    PORT    OfVti.      THEN    I    OUTPUT    IT    TO  THE    PROGRAMMED  OUTPUT 
LITES.      THEY   MUST   BE    INVERTED   FOR  THAT. 

/ 

DECLARE    INNER  BYTE; 
INNER-l  NPUT  (OFF1I  )  ; 
OUT  PUT (OFFH)    -   NOT  INNER; 
*I  JUST  SHOVE    THINGS    TO  THE  LEFT  AND  THEN  THE   RIGHT  TO  MASK  OUT  ALL 
BUT   THE   DESIRED   BIT.       IF    SWITCHES   ARE   LEFT   UP  YOU  CAN  TELL  THE 
THE    PRIORITY   OF   WHICH   CETS    COUNTED  BY   LOOKING  AT  THE    IF  STATEMENTS 
*/ 

IF    SHR (INNER, 7 )    THEN  LDIR-O; 
IF    SHR  (SHL(1NNEK,  1),  7)    THEN    LDIR    ■=  1; 
IF    SHR(SHL(INNE!<,  2),  7)    THEN    LDIR  -2; 
IF    SHR (SHL( INNER, 3), 7)    THEN   LDIR  -3; 
IF   SHK(SHL( I NNER, 7 ) , 7)    THEN   RDIR  »3; 
IF    SHR(SHL(INNER,6),7)    THEN  RD1R-2; 
IF    SHR(SHL(INNER, 5) ,7)    THEN  RDIR-I; 
IF    SHR (SHL( INNER, 4 ) , 7)    THEN  RDIR-0; 
END  INSWITCH; 


MOVSOON;  PROCEDURE; 

/*********** ****** ** * *** *  ************** *** ********** ***************/ 

/*   THIS    PROCEDURE   DOES   A   CASE   STATEMENT    ON   THE    VALUES    OF    LDlR    ANN  RDIR 
AS  DETERMINED    IN   THE   ABOVE  PROCEDURE. 

IT  SETS   MEWL  AND  NEWR   AS  THE   POTENTIAL   LOCATIONS    TO  HOVE  TO.  AND 
LATER    THESE   ARE  TESTED   FOR  LEGALITY. 

0  MOVES  LEFT 

1  HOVES  DOWN 

2  MOVES  UP 

3  MOVE  RICHT 

THESE  CORRESPOND  TO  SENSE  SWITCHES   AS  FOLLOWS 
LDURLDUR 

*/ 

DO  CASE  LDIR; 
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SOFTWARE  GAMES 


1  2800 
1  2  900 
1  3000 
I  31  00 
13200 
1  3300 
13400 
1  3500 
1  3600 
1  3700 
I  3800 
I  3900 
U000 
14100 
14200 
1  4300 
1  4400 
1  4500 
1  4600 
14  700 
1  4800 
1  4900 
1  5000 
1  5100 
1  5200 
1  5300 
1  5400 
1  5  500 
1  5600 
1  5  700 
1  5800 
1  5900 
1  6000 
1  6100 
1  6  200 
1  63  00 
1  6400 
1  6500 
16600 
16  700 
1  6800 
16900 
1  7000 
1  7100 
1  7200 
1  7300 
1  7400 
1  7500 
1  7600 
I  7700 
1  7B00 
1  7900 
18000 
18100 
1  8200 
18300 
18400 


NEWL-LPOS-1  ; 
NEWL-LPOS+64 ; 
NEWL-LPOS-64; 
NEWL-LPOS  +  1  ; 
END  ; 
DO  CASE  RDIR; 
NEWR-RPOS-1 ; 
NEMR-RPOS+64; 
NEWR-RPOS-64; 
NEWR-RPOS+1 ; 
END  ; 

/*(48W  EVEKYTHNC  IS  SET  UP  FOR  TESTINC-IF  LEGAL  THEN  IT  ACTUALLY  DOES 
IT*/ 

END  HOVSOOIU; 


MOVE:  PROCEDURE; 


/*THIS    IS    CALLED  WHEN    IT    IS    TIME  TO   ACTUALLY  DlSl'LAY  THE  NEW  HOVE, 
AND  HAKE   THE  CHANGES    IN   LI'OS  AMD  RPOS.    IT  DUMPS  A   CURSOR  ONTO  THE 
THE   SCREEN    IN    THE    RIGHT    POSITION    FOR    KACU    PLAY  E  ft » 

*/ 

LPOS-NEWL  ; 
LHOV-CURSOR ; 
UPOS-NEWR; 
RMOV-CURSOR ; 
END; 


DELAY:  PROCEDURE; 


/•IF    YOU  WANT  TO  CHANCE   THE   SPEED  OF   THE  GAME-CHANCE  THE  NUMBER  OF 
ITERATIONS    OF  THE  DO  LOOP 

*/ 

DO    I-   I    TO  11; 

CALL  TIME(  250); 
END; 
END  DELAY; 


LOIMGDELAY:  PROCEDURE; 
/ *  *  *&* **************** 


/*C1VES  A  NICE  PAUSE  BEFORE  THE  N  E XT  MATCH  * 
CALL  DELAY; 
CALL  DELAY  ; 
CALL  DKLAY ; 
CALL  DELAY ; 
CALL  DELAY; 


BLOCKADE  PROGRAM  FLOW  CHART 


SCREEN 


CALL 

INITIALIZE 


INPUT 


C*n  MC 
PREPARE  MEKT 
MOVE 


CAU  CONDUCT 
OFQAfclE 


CI  I  Ml  RiAN 

aim  At  >u;ORf 

PttPuW  "TIE" 


CALL 
5HOWDQME 
CLEAH  SCREEN 
DISPLAY  SCORE 


MOVES  CALL 
MOVE 


S-HQR1  DELAV 


Chock  Loll,  Right,  Top  and  Bottom 
borders,  and  set  WIN  if  game  is 
over. 


Blockade  Program  Flowchart 


CHRISTMAS 
SPECIAL 


Selectric  Terminal  —  USED,  AS  IS,  but 
removed  from  working  installation. 
Nationwide  service  available.  $795.00 

SPECIAL  ITEMS  FOR  ABOVE  TERMINAL 

ASCII  controller  —  200  character  buffer,  all 

128  characters,  set  at  110  to  1200  Baud 

(average  throughput  is  13  cps).  ASR33 

compatible  RS232C  interface.  $225.00 

BOTH  UNITS  ORDERED  TOGETHER  $890.00 

SURPLUS  BARGAIN: 

New,  in  original  containers.  Double  density 

floppy  drives.  Model  GSI110.  $549.00 

2  for  $1059.00 

IBM  format  disk  kit  to  use  GSM  10  drive  with 

above  terminal  controller.  $249.00 

Board  and  EPROM  only  $99.00 

Mastercharge,  Visa  or  COD  accepted. 

$40.00  deposit  on  COD 

*  LIMITED  QUANTITIES  Call  or  write  by  Dec.  5,  1977 
to  reserve  for  shipment  on  or  before  Dec.  12,  1977. 


IMMEDIATE  DELIVERY 


SHiarp  &  Associates  Imr, 

Box  10666,  Edgemont  Branch  Golden,  Colorado  80401 
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v~4advanced  — 
'a/products 


MOTOROLA 
6800 

COMPATIBLE 
MODULES 

MEK6800  D2  KIT  $235.00 

9601  16  SlotMother  Bd.  $175.00 

9602  16  Slot  Card  Cage  72.00 
9610  Proto  Board  36.00 
9615  4K  EPROM  Module  (1702A)  350.00 
9615K  4K  EPROM  Kit  Module  275.00 
9620  16  Port  Parallel  I/O  375.00 
9626  8K  Static  RAM  Module  350.00 
9626K  8K  Static  RAM  Kit  275.00 
9650  8  Port  Duplex  Asyn  Serial  I/O  395.00 
Connectors  $6.50  16/72.00 
All  assembled  &  tested  not  Kits 

PLUS  MOTOROLA  TV  MONITORS-PRIME 
Model  M3003-L01  12"  display  S219.95 
Model  M2000-155  9"  display  $199.95 
Add  $10.00  for  shipping 


AMI 
EVK  99 

only 
$133.00 


EVK-99  Kit  .  .  , 
EVK  99  EX  expanded 
Universal  Kluge  Board 
16K  Byte  RAM  Board 
6  Slot  Motherboard  , 
Extender  Board  ,  T 
Video  Board  .  .  . 
Connectors  .  .  $6.50 
Solid  Frame  Chassis  . 
Frame  Chassis  .  .  , 
Micro  Assembler  ROM 
Proto  ROM.  .  .  , 
Tiny  Basic  Papertape 
Tiny  Basic  EPROM  . 


$133.00 
449.95 
95.00 
75.00 
35.00 
45.00 
95.00 
12/59.95 
120.00 
69.95 
30.00 
30.00 
20.00 
125.00 


THE  FIRST  TO  OFFER  PRIME  PRODUCTS  TO  THE  HOBBYIST 
AT  FAIR  PRICES  NOW  LOWERS  PRICES  EVEN  FURTHER! 

1.  Proven  Quality  Factory  tested  products  only,  no  re-tests 

or  fallouts.  Guaranteed  money  back.  We  stand  behind  our  products. 

2.  Same  Day  Shipment  All  orders  will  be  shipped 

same  day  as  received. 

CLOCK  CHIPS 


RAM'S  (cont.) 

4096  16  l»n 

2107B  4 

MM52G1 

MM5262 

MM5280 

8599 

P3101 

5101C  E 

3107 

1101 

1103 

'1008  L 

FLOPPY  DISK 


4  95 
4.25 
3.95 
1  95 
4.95 

1  88 

2  95 
9  95 

3  95 


MM5313         .                        .  S4.50 

MK  50250    4.50 

MM5314    4.95 

MM5316  4.95 

MM5375     .    -    ,  4.95 


A  TO  D CONVERTORS 

8700CJ  . 
8701CN 
8750CJ 
1408L8  . 


CHARACTER  GENERATORS 


R032513  Upper 

R032513  Lower 

HO0165 

MC6571 

MC6574 

MC6575 


S10  95 
9.95 
9.95 
14.95 
14.95 
14.95 


KEYBOARD  ENCODERS 


MICROPROCESSORS 

SUPPORT  DEVICES  (cont.) 

PROM'S 

280 

S24.95 

8226  Busdriver 

395 

2708 

S199S 

Z-80A 

34.95 

8228  Sys  Controller 

7  95 

1702A 

795 

f-8  13850)  . 

19.95 

8238  Syi  Controller 

9.95 

1702  6 

4  49 

2G50  . 

2495 

8251/9551  Prog.  Comm.  I/O 

11.95 

5204  . 

16  95 

CD1802 . 

19.95 

8253  Interval  Timer  . 

21.95 

6834 

1695 

12  95 

8255/9555  Prog.  Penph.  I/O 

11.95 

6834  1 

14.95 

8085  . 

29  95 

8257  DMA  Control 

32.95 

82S126  . 

4.50 

80081 

14.95 

8259  Prog.  Interrupt 

32.95 

8223 

295 

21  95 

6810-1  128  x  8  RAM 

4.95 

5203 

6  95 

2901A 

29.95 

6820  PIA 

8.95 

Programming  Available 

TMS  9900JL       .  . 

89.95 

6834-1  EPROM  4K 

14.95 

RAM'S 

CP1600  . 

3995 

6834  EPROM  4K 

16.95 

19.95 

6850  ACIA  . 

9.95 

21L02  (450ml 

SI  75 

29.95 

6852Scrul  Ad.ipter  . 

11.95 

21L02  1250ns) 

2.25 

6800P 

24.95 

6B60  Modem 

14  95 

2102(450ns) 

.  1.69 

6802P 

3295 

6662  RPS  Modulator 

17.95 

21021650ns! 

1.59 

SUPPORT  DEVICES 

6871B    1,0  MHz  Clock  OSC 
6880  MPU  Busdriver 

26.95 
2.95 

210211  sec) 

1  40 

3881  (280  PIO) 

S12.95 

68  Mmll  Minfbug  2 

4995 

2111  . 

.  3  95 

3882  IZ80  CTC) 

12.95 

GSMinlll  Mimhug  3  . 

74.95 

21L11 

4  25 

3851  (F8  Program 

14.95 

6831/10224  Micro  Assepiblcr 

Rom  30  00 

2112 

2  95 

3853  (F8  Memory  I/O) 

14  95 

6831/11003  Proto  Rom 

30.00 

2101 

2  95 

8212  8  bft  I/O  .  . 

3.50 

1821SCD  IK  RAM 

15.95 

21L01 

3.95 

8214  Priority  Interrupt 

9.95 

1822SCO  256  x  4  RAM 

16  95 

74C89 

4  95 

8216  Busdr.ver 

3  75 

1824CD  32  x  8  RAM 

995 

74S189 

2  95 

8224  Clock  Gen. 

5.95 

1852CD  8  bit  I/O 

10.95 

7489  . 

1  88 

8224-4  4MHz  CIK  Gen. 

12.95 

1856CD  I/O 

895 

4116  16K 

34  95 

8T26  Busdriver 

2.25 

1857CD  I/O 

8.95 

TMS4060  22  i>i« 
WD4060  22  pin 

4  25 
.  3.25 

UARTS/USRTS 

AY51013A  <5V) 
TR1602B  (5V> 
AY51014  15  14V) 
AY51015  (5V> 
M6402  15V) 
IM6503I5V) 
S2350 

WD1671B  Astros  . 


S  5.50 
.  5.50 
.  8.95 
.  9.95 
12,95 
12.95 
10.95 
29,95 


BAUD  RATE  GENERATORS 


MC14411 
WD  1941  Du.it 
34702 


MM5320  TV  Synch. 
MM5369  Presc;i)er 
MM57100Game  Chip 
MM57104Cloek  . 
LM1889  Modulator  . 
CW300Siiw  Function 
AY38500-1  TV  Game 
AY38600 1  Color  TV  Giimc 
AY38615  1  Color  Converter 
AY38700-1  Tank  Chip 

ORGAN  CHIPS 


SI  1.95 
9.95 
13.95 


S  7  95 
3  95 
16.95 
.  3.75 
3.95 
.  1.50 
.  9.95 
2495 
8  95 
29  95 


MM5554  - 

MM5555 

MM5556_ 


LOGOS  I  THE  BEST  8K  RAM  KIT 


Assembled  &  Tested  $199.95 
Kit  Price  OnlySl49.95 
Features: 

Lowpower  21L02,  450ns,  Dip  Switch 
Selectable  addressing  down  to  256 
Byte  blocks.  No  wait  states,  fully 
buffered,  battery  back-up. 

■^C    Plus  the  first  32K  Static  Memory  > 
Board  Uses  2114  4K  RAMS 
16K   .    .    .    .  S549.00 
24K  .    .    „    .  729.00 
32K  .    ,    ,    .  945.00 


DATA  BOOKS 

NSC  Digital  $  3.95 

NSC  Linear.    ..........  4.95 

NSC  Linear  A/N  Vol.  I  ......   ,  2.95 

NSC  Linear  A/N  Vol.  II   2.95 

NSC  CMOS   2.95 

NSC  Audio  .    .  2.95 

NSC  Voltage  Reg  .    ,   ,   2.95 

NSC  Memory   3.95 

Intel  Data  Book  .    .    .    .  4.95 

NSC  Special  Functions   3.25 

NSCMos/LSI  .    .    .  4.25 

NSC  Transistors  2.95 

lasts  Microprocessor  Handbook  ....  7.95 

lasis  Complete  up  Learning  Course  .    .    .  99.50 

Intel  MCS80  Manual .    .......  4.95 

Intel  MCS40  Manual .    .   4.95 

AMI  MOS  Catalog        ,    .    r    .     .    .    ,    .  2.95 

Raytheon  Linear  .  2.95 

Raytheon  Quads/Duals  .......  1.95 

NewGlmos    4.95 

Osborne  Introto  Microputer  Vol.  I   .    .    .  7.50 

OsbornelntrotoMicroputersVol.il  .  .  12.50 
Osborne  8080  Programming  for  Logic  Design  7.50 

Osborne  08QQ  Pr-osramming    .....  7.50 


SPECIALS 

MCT2  S  .89 

2N3638A  5/1.00 

2N3640    5/1.00 

2N2369A  5/1.00 

2N3692   .',  ,  5/100 

MSPS4318  5/1.00 

MPS5401   5/1.00 

MPS6516  5/1.00 
MPS6544    ........  5/1.00 

MPS3568  5/1.00 

MPS6522    5/1.00 

MPS404A  5/1.00 

2N5462    5/1.00 

MPS3642    ........  5/1.00 

MPS6571    5/1.00 

MPS3693   .  5/1.00 

MPS6530    5/1.00 

MPS3646    5/1.00 

7525J     .    .    .    .    ,  50 

7524J   .60 

74S258      ,    .    .    .     .....  .60 

7489   1.49 

74145   60 

74H55  19 

715DC   >    .  1.49 

74199   1.00 

Plus  huge  backup  inventory 

with  special  pricing  for 

VOLUME  requirements. 

Call  for  a  quotation 

BRIDGE  SPECIAL 

MDA  952-2  S1.49 

MDA  962-3    1.49 

KBPC2504   1.95 


FREE  1977 
CATALOG  56  pages 
Send  .25  for  postage 


All  Shipments  FCM  or  UPS.  Orders 
under  $100.00  add  5%  handling  and 
postage.  Orders  over  $100.00  add  2.5% 
handling  &  postage.  Mastercharge/Bank- 
americard/COD  accepted  w/25%  deposit. 
California  Residents  add  6%  tax.  Foreign 
Orders  add  8%  handling.  All  parts  prime 
factory  tested  guaranteed.  Same  day 
shipment.  Add  25  cents  for  Data. 


.  SI 3.95 
21.95 
13.95 
.  5.95 


DISPLAYS/LEDS 

FND  357  (.375) 
FND  367  (.3751 
FND  500  (.5001 
FND  507  (.500) 
FLV  110  RedlL-rf 
FND  800  (.800) 
FND  807  (.800) 
HP  7730  7  Segment  . 
HP  7340  Hen  Oisptay 


14  Pinww  .37 

16  Pin  ww  .38 

18  Pin  ww  .60 

22  Pin  ww  .89 

24  Pin  ww  85 

40  Pinww  1.25 

8PinS/T  .17 

14PinS/T  .20 

16  Pin  S/T  .22 

18  Pin  S/T  .31 

22Pin  S/T  .35 

24  Pin  S/T  .41 

28  Pm  S/T  .49 

40  Pin  S/T  63 

CONNECTORS 

S100  BUS  WAN  IMSAI 
S100  BUS  S/T  IMSAI 
S100  BUS  WAN  ALTAIR 
S100  BUS  S/T  ALTAIR 
FSS232  25PinMale  DB25P 
PS232  25  Pin  Female  DB25S 
Plastic  Hood 
IMSAI  Card  Guides 


S1.25 
1.35 
1.25 
1.00 
5/1.00 
2.50 
250 
.  1.50 
15.95 


UV 

EPROM 
ERASER 
NEW 
LOW-COST 
MODEL 
ERASES 
4  PROMS 
AT  ONE  TIME 
$59.95 


S5.00 
5.00 
5.50 
5.25 
3.50 
3.95 
.75 

4/1.00 


NEW  CTS 
DIPSWITCHES 

CTS206-4  S1.75 

CTS206-5  S1.75 

CTS2066  $1,75 

CTS207-7  SI. 75 

CTS208  8  SI. 95 

CTS209-9  S1.95 
CTS209-10S1.95 

NEW 

CATALOG 

NOW 
AVAILABLE 


RS232 
CONNECTOR 

SET 
WITH  HOOD 
6.50 


1.0MH, 

2.0MH3 

2D97152MH3 

2.4576MH3 

3.579545MH3 

4.0MH3 

4.194304MH3 

4.91520MH3 

5.0MH3 

5.7143MH, 

6.0MH, 


S  5.85 
5.85 
5.85 
5.85 
3.95 
4.95 
595 
5.95 
4.95 
5.95 
4.95 


10.0MH3 
13.0MH3 
14.31818 
18.0MH3 
18.432MH, 


27  000MH3 
36.000MH3 
48000MH3 
100KC 


4.95 
4.95 
4.95 
4.95 
595 
4.95 
5.95 
5.95 
5.95 
5.95 
12  95 


COMPUTER  KITS  &  SYSTEMS 

MEK6800D2  Kit  .    .    .    ,    .  $235.00 

KIM1  6502.   245.00 

EVK99  6800  Kit   133.00 

Intercept  Jr.  6100  Kit    .    r    .    ,  281.00 

lasis  8080  Computer  Book  .  .  499.00 
NSC  SC/MP  Kit  .  99.00 
NSC  Keyboard  Kit  ,  .  .  .  .  95.00 
LowCostS-100-BUS  with  8  slots 

&  Power  Supply   159.95 

8K  Ram  Kit  (Logos  I)  r  .  .  ,  149.95 
Byteuser  8K  Eprom  Kit     k    .    .  64.95 

ZPU  Kit  (Z80)  295.00 

TDL  ZPU  Kit  (Z80)   269.00 

Tarbell  cassette  I/O   1 15.00 

S100  8  slot  Motherboard  with 

connectors  (expandable)  .  .  69.95 
S100  Extender  Board  ....  15.95 
S100  Proto  Board  .....  27.95 
Vector  8800  Proto  Board  .    .    .  19.95 

IMSAI  8080  w/22  slot  ....  699.00 

Cromemco  Z-2  595.00 

TDL  XITAN  alpha  1     ....  769.00 

Computalker   .....    r    .  385.00 

Hevristics  Speechlab   299.00 

SOROC  IQ120  Terminal    .    .  .995.00 
8K  Ram  Board  (Logos)  .    ,    .    ,  28.95 
8K  Eprom  Board  ......  24.95 

S100  32K  Ram  Kit  .    ,    ,    .  ,945.00 

Bytesaver  Kit  .  145.00 


LOWEST  PRICES  YET 

2708  Eprom  450  HS     .    .    .    .  S19.95 

2716  16K  Eprom   36.95 

MK4116  (upD416)  16K  Ram     .  34.95 

Intel  3404  6  bit  latch    ....  2.95 

21 14  4K  Static   12.95 

upD410  4K  Static   11.95 

4200A4K  Static   12.95 

1488  or  1489    1.25 

8T97  .    ,    ,  ,  1.25 

8130  ,    .  2.45 

8131  .    .    .    ,    ,  2.45 

MH0026CN     ......    .  2.50 

8833  .    .    .    ,   1.85 

8835.    .    *    ,   1.85 

74367/74368   ,  6/5.00 

WD  4060  4K  Ram   3.25 

1702A-6  10/32.95 

75452    10/2.50 

8T26.    ,    t   2.25 

H  RAM  64  bit  Ram  ■    .    .    ,    .  .75 

78L05  Volt.  Reg  only  .59 

LM318H     ,    .    .    .    „    ,    ..    .  1.00 


ADVANCED 
r^COrWPUTER 


P.  O.  BOX  173299 
Irvine,  California  92713 
New  Phone  (714)  558-8813 


0u*F,rst 

131°  Ana * 
Santa  Ana,  y*. 
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CIRCLE  INQUIRY  NO.  90 


INTERFACE  AGE  169 


NOW-THE  ULTIMATE  RAM  BOARD 
32K  FOR  $475.00 


MEMORY  CAPACITY 
MEMORY  ADDRESSING 
MEMORY  WRITE 
PROTECTION 
8K,  16K,  24K,  32K  using  Mos- 
tek  MK4115  with  8K  bound- 
aires   and    protection.  Utilizes 
DIP  switches.  PC  board  comes 
with  sockets  for  32K  operation. 
Orders    now     being  accepted 
altow  6  to  8  weeks  for  delivery. 

Available  the  1st  quarter  of 
1978:  16K,  32K,  48K.  64K 
using  Mostek  4116  with  16K 
boundaries  and  protection. 


Buy  an  S100  compatible  BK  Ram  Board  and 
upgrade  the  same  board  to  a  maximum  of 
32K*  in  steps  of  8K  at  your  option  by  merely 
purchasing  more  ram  chips  from  S.D.  Sales!  At 
a  guaranteed  price  -  Look  at  the  features  we 
have  built  into  the  board. 

PRICES  START  AT  $151.  FOR  8K  RAM  KIT 
Add  $108.00  for  each  additional  8K  Ram 

Board  fully  assembed  and  tested  for  $50.  extra. 

8K  FOR  $151.00 


INTERFACE  CAPABILITY 
Control,  data  and  address  inputs 
utilizes    low    power  Schottky 
devices. 

POWER  REQUIREMENTS 
+8VDC  400MA  DC 
+18VDC  400MA  DC 
-18VDC  30MA  DC 
on  board  regulation  is  provided. 
On    board    (invisible)refresh  is 
provided  with  no  wait  states  or 
cycle  stealing  required. 

MEMORY  ACCESS  TIME 
IS  375ns. 
Memory  Cycle  Time  is  500ns. 


8K  LOW  POWER  RAM  $159.95 

Imsai  -Altair  -  S-100  Buss  compatible, 
uses  low  power  static  21L02-500ns  fully 
buffered  on  board  regulated,  quality 
plated  through  PC  board,  including  solder 
mask.  8  pos.  dip  switches  for  address  select. 
Fully  assembled  and  tested.         Not  a  kit. 


4K  LOW  POWER  RAM  KIT 

Fully  Buffered  —  on  board  regulated  —  re 
duced  power  consumtpion  utilizing  low 
power  21L02  -  1  500ns  RAMS  -  Sockets 
provided  for  all  IC's.  Quality  plated  through 
PC  board.  *Add  $10.  for  250ns 

RAM  operation 

The  Whole  Works  $79.95 


Z-80  CPU  BOARD  KIT  -  Complete  Kit  $139. 

CHECK  THE  ADVANCED  FEATURES  OF  OUR  Z-80  CPU  BOARD: 
Expanded  set  of  158  instructions,  8080A  software  capability,  operation 
from  a  single  5VDC  power  supply;  always  stops  on  an  M1  state,  true  sync 
generated  on  card  (a  real  plus  feature!),  dynamic  refresh  and  NMI  available, 
either  2MHZ  or  4MHZ  operation,  quality  double  sided  plated  through  PC 
board;  parts  plus  sockets  priced  for  all  IC's.  *Add  $10.  extra  for  Z-80A  chip 
which  allows  4MHZ  operation.        Z-80  chip  with  Manual  -  $39.95 


MUSICAL  HORN 

One  tune  supplied  with  ench  kit.  Additional  tunes  $G.<)5 
ouch.  S|)i:cinl  tunes  iivntlahlc.  Standard  tunes  now  iivaitiihlt;: 
Dixie  Eyes  of  Texas  On  Wisconsin  Yankee  Doodle 
Dandy  Notre  Dome  Pink  Panther  Aft|fea  War  Sonn. 
Anchors  Away  Newer  on  Sunday  Yellow  Rose  of 
Texas  Deep  in  the  Henri  o(  Texas  Boomer  Sooner 
Bridge  over  River  Kwai     CAR  &  BOAT  KIT      HOME  KIT 


$34.95  $26.90 


DIGITAL  LED  READOUT 
THERMOMETER  -  $29.95 


Features:  Litronix  dual  %" 
displays.  Uses  silicoaix  single 
chip  CMOS  A/D  converter. 
Kit  includes  all  necessary  parts 
(except  case);  AC  line  cord 
and   power  supply  included. 


■  I,  :■ 


5  Digit  Countdown  Utility- 
Darkroom  Timer  Kit  -  $44.95 

■  Features:  Large  LED  •//'  displays,  cryst.il 

f"  J  controlled  Mostek  50307  counter  display 

■  ctUfll  driver,  sot  timer  at   0.!  second  precision 

liflftP'M  from  O.l   second  to  1>9  minute  59.9  sec- 

P  ond,  5A-115V  relay  included  to  control 

,„  photOfjraniiic   cnlarger,    sun  lamp,  appll- 

ances.  TV,  or  other  edu  ipmei  it,  operates 
■**  on  J 15V  AC,  displays  can  bo  tinned  ofl 

i  for    total    darkness    ohPlic.  itlons,  simple 

push  button  operation,  use  in  klichen, 
school,  office  or  laboratory.  All  net.- 
Cttdi  V  1»i  1  ^  1 1  it  Iii4l«  rl ,    ■ ,  :3(.<  , .,  i        i 1 1  l  ,j  \  r 


i 


RAM'S 


21L02-  BOONS  8/71.50 

21L02-250NS  8/15.95 

2114-4K  14.95 

11 01  A  -  256    8/$4.00 

1103-  1K  99 

MK  4115-  8K  19.45 

74S  200  -  256    3.95 


CPU's 


Z-80  includes  manual  39.95 

Z-80A  includes  manual  .  .'  44.95 

8080ACPU  8  BIT  11.95 

8008  CPU  8  BIT  6.95 


PROM'S 


1702A-  1K-  1.5us  3.95or  10/35. 

2708  -  8K  Intel  -450ns  14.95 

5204 -4K  7.95 

82S129  -  1K  2.50 

2708S  -  8K  signetics  650ns  9.95 


6  DIGIT  ALARM  CLOCK  KIT 

Features:  Litronix  dual  1/2"  displays,  Mostek 
50250  super  clock  chip,  single  I.C,  segment 
driver,  SCR  digit  drivers.  Greatly  simplified  con 
struction.  More  reliable  and  easier  to  build. 
Kit  includes  all  necessary  parts  (except  case). 
P.C.  board  and  Xfmr  optional.  Eliminate  the  has- 
sle —  avoid  the  5314!  Do  not  confuse  with  Non 
Alarm  kits  sold  by  our  competition!  t>iQ  QC/lHt 
AC  XFMR  -  $1.50  *16.5JO/nn 


Jumbo  LED  Clock  Kit  -  $16.95 

FEATURES: 

A.  Bowmnr  Jumbo  .5  inch  LED;imiy. 

B.  MOSTEK      50250      Sopor  dock  chip. 

C.  On  bniiitl  precision  cry  still  timu  hiisu. 

D.  12  or  24  hour  Rosil  Time  lonii.it, 

E.  Pt  rleci  lor  cars,  honts,  v;ins,  utc. 

F.  PC  hoard  and  .ill  parts  (loss  cast;)  inc. 
Alarm  option  $1.50 
AC  XFMR  $1.50 


6  Digit  General  Purpose  or 
Computer  Timer  Kit  -  $29.95 

Fii.ituri-'s;    Lin\\t:    LED  displays,    Mosmk    50397  counter 

tlispliiy/ilrivur,  counts  m>  to  59  minim's,  59.99  suconils  with 
crystal  conlrolk'd  1/100  sucond  accuracy,  opi;rnti:s  on  115V  AC  or 
12V  DC  su|)ply.  Use  it  to  timi>  tulophonu  calls,  athltttic  tfvonts, 
practice-  liuit:.  school  and  lahoraiory  d(;nionstrfitions, 
i!x|)f!rii;iTiiints,  chess  ijnnius,  t.'tc.  Tiuu;  computer  (unctions  in  rt.'iil 
tim<!  such  as  run  times  on  programs,  sul>  tuulinus  and  nihiti 
cnmputi.'r  controlled  uviuiis,  H<:(|tiirt;s  two  output  chnnnuls  for 

stiirt/siop  ani' -'  --»—■-  «<•   —  1 

[Jusiyn  clisc  S3.7& 


Bowmar  4  Digit 
LED  Readout  Array 

4  JUMBO  .50"  DIGITS  ON  ONE  STICK! 
WITH  COLONS  &  AM/PM  INDICATOR 
$3.95 


Full  l/2"  Litronix  Jumbo  Dual 
Digit  LED  Displays 


DL  722 -C.C. 
DL  721  -C.A. 
99c 


DL  728 -C.C. 
DL  727  -  C.A. 
$1.29 


Low  Cost  Cassette  Interface  Kit 
$14.95 

Features:  K.C.  standrad  2400/1200  Hz,  300 
Baud,  TTL,  I/O  compatible,  face  lock  loop, 
22  pin  connector.  Feeds  serial  data  via  micro- 
processors I/O  ports  and  from  cassette  tape 
recorder.  $14.95 


^  DISC  CAP  * 
'ASSORTMENT 

PC  leads.  At  least 
10  different  values. 
Includes  .001.,  .01, 
.05  +  other  standard 
values  60/$1.00 


JOYSTICKS! 
4-1 00K 

POTS 
$3.95  each 


P.C.  LEAD 
DIODES 
1N4148/1N914 
100/$2.00 


ITT  DUAL 

SENSE 
AMPLIFIER 
75234  and  75235 
49c  each 


39  MFD 
16V  Mallory 
Electrolytic 

15/S1.00 


RESISTOR  * 
ASSORTMENT 

PC  leads 
A  good  mix  of 
values.  SPECIAL! 
200/$2.00 


POWER  RESISTOR 
15  OHM 
25Wby 
CLAROSTAT 
75c  Each 


SPRAGUE  DUAL 
DIFFERENTIAL 
AMP  TD101 
49c  each 


^  1000  MFD  & 
FILTER  CAPS^ 
Rated  35  WVDC. 
Upright  style  with 
PC  leads.  Many  pop- 
ular values.  4/$1. 


FLAT  PACK  ^ 
5400SERIES  * 
20  asst.  devices  A 
for  $1.00       ,  * 


ITT  PART  NO. 
SAJ  110 
Ideal  for  electronic 
music  circuits  ■ 
7  stage  freq. dividers. 
49c  each 


GENERAL 
INSTRUMENT 
DIODE 
1N82AG 
19c  each 


Microprocessor 
Support  Chips 


8212-  I/O  port  3.50 

8214  -  P.I.C  12.95 

8216  -  Non  Invert  Bus  4.95 

8224  -  Clock  Gen   4.95 

8226  -  Invert  Bus  3.95 

PIO  for  Z-80  •  14.95 

CTC  for  Z-80  14.95 

8228  Sys.  Controller  8.20 

8251  Prog.  comm.  interface  10.95 

8255  Prog.  perp.  interface  13.50 

8820  Dual  Line  Recr  .  1.75 

8830  Dual  Line  Dr  1.75 

2513  Char.  Gen  7.50 

8838  Quad  Bus.  Recvr  2.00 

74LS138N  -  1/8  decoder  99 

8T97-Hex  Tri-State  Buffer  1.25 

1488/1489  RS232   1.50 

TR1602B  Uart  3.95 


Counter  Chips 


S.  D.  SALES  CO. 


An  Empire  Ind.  I 


P.  O.  BOX  28810  -  E 
DALLAS,  TEXAS  75228 


Call  in  your  Visa  or  Mastercharge 
in  on  our  Toll  Free  Watts  Line: 

1-800-527-3460 


Texas  Residents  call  Collect: 
214/271-0022 
Dealer  Inquiries  Invited! 


MK50397  6  Digit  elapsed  timer  8.95 

MK50250  Alarm  clock  4.99 

MK50380  Alarm  chip  2.95 

MK50396  6  digit  up/down  counter  12.95 

MK5002  4  digit  counter  8.95 

MK5021  -  Cal.  chip  sq.  root  2.50 

60  DA  Y  MONEY 
BACK  GUARANTEE/ 

NO  COD's.  TEXAS  RESIDENTS  ADD  5%  SALES 
TAX.  ADD  5%  OF  ORDER  FOR  POSTAGE  & 
HANDLING.  ORDERS  UNDER  $10.  ADD  75c 
HANDLING.  FOREIGN  ORDERS  -  US  FUNDS 
ONLY! 


Choose  $1.  Free  Merchandise  From  Asterisk  Items  on  each  $15.  Order! 
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SOFTWARE  SECTION 


SOFTWARE  GAMES 


18500       CALL  DELAY; 
18600       CALL  DELAY; 
18700     END  LONCDELAY; 
18800 

1 8900  /****************************************************************/ 
1  9000 

19100  SHOyDO N E :  PROCEDURE; 
1  9200 

19  300  /****************************************************************/ 
19400 

19500    /*THIS    PROCEDURE    IS  CALLED  W.EN  A   MATCH    FINISHES    (AFTER  CALLINC 
1  9600  CONFLICT). 

19700       FIRST    IT  CALLS   A   LONGDELA Y-FOR   A    PAUSE   THAT    REFRESHES    AS    IT  WERE 

19800       THEN    IF  WIN-1    THE   LEFT    PERSON'S    SCORE    IS    INCREMENTED -UTHERU1SE 

19900       THE  RIGHT   PERSON'S    SCORE    IS    INCREMENTED.      BUT    IF    IT    IS   A  TIE 

20000       THEN    IT   SUBTRACTS  FROM   THE    LEFT    PERSON'S    SCORE    SINCE   THAT  WILL 

20100       ALWAYS    BE    INCORRECTLY   INCREMENTED    IN    A   TIE  CASE. 

20200       AFTER  ALL  THAT  GARBAGE    IT   OUTPUTS    THE    SCORE  TO  THE  SCREEN, 

20300       AN))    IF    EITHER    PERSON   HAS  REACHED    9   POINTS    IT    DISPLAYS    A  GAME  OVER 

20400       MESSAGE   AND  RESETS  THE    SCORES   TO  0  THEN   RETURNS  AND   STARTS  THE 

20500       NEXT  CAME, 

20600  */ 

20700  CALL  LONCDELAY  ; 
20800  CALL  CLEARSCRN; 


20900  IF    WIN    -    1  THEN 

21000  LEFT-LEFT+1; 

21100  ELSE 

21  200  RICKT-K  ICHT  +  1  ; 

21300  IF   TIE-1    THEN   LEFT-LEKT-1 ; 

21400  /"HERE   IT   OUTPUTS    THE  SCORES*/ 

21500  1-OCClOH; 

21600  B-LEFT+30H; 

21  700  I-0CC20H; 

21800  B-RICI1T+30H; 

21900  / *H  ER  E    IT   TAKES   CARE   OF  TIES*/ 

22000  IF  TIE-1   THEN  DO; 

22100  /  *THE   FOLLOWING    IS    A   BASTARD    USE   OF    LMOV   AND  LI'OS*/ 

2  2  200  LP0S-. 'TIE' ; 

22300  DO    I     -  0CC95H  TO  0CC98H; 

22400  B-LMOV; 

22500  LPOS-LPOS+1; 

22600  END; 

22700  END; 

22800  /*NOU   IT  TESTS    FOR    SCORES   OF   9    FOR  GAME  OVER  SITUATIONS*/ 

22900  IF    LEFT   >-9   OR   RIGHT    >-   9  THEN 

23000  DO; 

23100  LPOS-. 'MATCH  OVER'; 

23200  DO   I-  0CCD5H  TO  0CCDF11; 

23300  B-LMOV;;    /*P0T   THE    LETTER   THERE*  / 

2  3400  LPOS-L  POS  +  1  ; 

23500  END; 

23600  RICHT-O;LEFT-0 ; 

23700  END; 

23800  /* ALL  DONE*/ 

23900  KNO  SHOUDOtJE; 

24000 


24100  /**********************************************************/ 

24200 

24300  CONFLICT:    PROCEDORE  BYTE; 
24400 

24500  /**************************************************•*******/ 

24600 

24700  / *THE  MESSY  PART 

24800  FIRST    IT   RUNS   DOWN  THE    LEFT  BOROllR  TESTING  FOK 

24900  COLLISION   WITH  THAT 

25000  */ 

25100  DECLARE   TESTADR  ADDRESS; 

25200  DO  TESTADR   -  0CC00H  TO  0CF40U   BY  40H; 

25300  IF    NEWL    -   TESTADR    THEN   RETORN  I; 

25400  IF    NEWR   -  TESTADR   THEN   RETORN  3; 

25500  END;    /*0F   LEFT  BORDER*  / 

2  5600  /*tI0W    IT    LOOKS    AT   THE    RlCHT  BORDER*/ 

25700  DO  TESTADR   -   0CC3FH  TO     OCF7FH      BY  40H; 

25800  IF    NEWL    -  TESTADR    THEN   RETURN    1  ; 

25900  IF   NEWR   -   TESTAOR   THEN    RETORN  3; 

26000  END;    /*0F    RIGHT    BORDER*  / 

26100  /*   THEN   IT    LOOKS    TO   SEE    IF    IT    RAN    OFF  THE  TOP*/ 

26200  IF  NEWL    <   OCCOOli   THEN   RETURN  1; 

26300  IF  NEWR   <   OCCOOli   THEN   RETORN  3; 

26400  / *END  OF  TOP  TEST*  / 

26500  /*    AND   FINALLY    IT    LOOKS    AT    THE  BOTTOM*/ 

26600  IF   NEWL   >  SCRNHIGH   THEN   RETURN  1; 

26700  IF    NEWR    >   SCRNHIGH  THEN   RETORN  3; 

26800  /*END  OF  BOTTOM  TEST*/ 

26900  /'COLLISION  TEST*/ 

27000  /*    NOU    IT    LOOKS    TO    SEE    IF    SOMEONE   HAS  ALREADY   CONE  THERE*/ 

27100  IF   NNOVL-CURSOR  THEN   RETURN  I; 

27200  IF  NHOVR    -  CORSOR   THEN  RETURN  3; 

27300  RETURN  0; 

27400  /*    IT   RETURNS    0   IF    NO  CONFLICT    1    IF    LEFT  PEHSON 

27500  BLEW    IT   AND    3    IF    RICHT   PERSON   BLEU  IT 

27600  */ 

27700  END;  /*0F  CONFLICT*/ 
2  7800 
2  7900 

28000  /***********»***************>■*********«****************«******»«*/ 

28100 

28200  /*M AIN    PROCR AM  * / 

28300 

28400 

28500  /*SET   THE    SCORES   TO  ZERO*/ 

28600  LEFT, RIGHT-0 ; 

28700  /  *HER  E    IS    WHERE    IT    COMES   TO    PLAY    ANOTHER   GAME*  / 

28800  AGAIN:  LDIR.RDIR-l; 

28900  /*Y0U  MUST    INITIALIZE  TIE   TO    0    FIRST    OF  ALL*/ 

29000  TIF.-0; 

29100  OOTPOT (OCSH)-OOH; 

29200  /"THEN  CLEAR  THE    SCREEN   AND   INITIALIZE  THE  SYSTEM* / 


29300  CALL  CLEARSCRN; 

29400  CALL  ISIT; 

29500    /*  HERE    IS    THE   MAIfl    LOOP  */ 

2960D    /*  IT   GETS   TO   HERE   AT    EACH  MOVE  */ 

29700  BACK: 

29BOO    /*  REAnS    Tilt:   SWITCHES-T HEN   SETS    UP  THE   NEXT  MOVE  */ 

29900  CALL  IN SWITCH; 

30000  CALL  HOVSOON; 

30100    /*  NOU   LOOK   FOR  CutU;LlCTS-IF   NONE   THEN   GO  DOWN  BELOW 

30200  ELSE   START  MESSING  AROOND  WITH  SCORING  ETC 
30300  */ 

30400  WIN-CONFLICT; 
30500 

30600  IF    WIN   <>    0  THEN 

30700  DO; 

30800  IF    WIN    -    1  THEN 

30900        / *LEFT   PERSON   CO N F L I C T -T IM E  TO  CHECK   FOR  TIE*/ 

31000        /*THIS    IS    BECAUSE   THE    LEFT    PERSON    IS   ALWAYS   CHECKED  FIRST-IF 

31100  CONFLICT  THEN   NEVER   CHECK   FOR   THE  RIGHT    PERSON-   SO  UL' 

31200  HAKE    SURE  THERE   IS    NO   LEFT  CONFLICT  THEN   LOOKAT   AT   RIGHT    PERSON  */ 

31300  DO; 

31400  /*SET   THE    LEFT   THIN  GEE    IN    A   SAFE   SPOT-STILL  CONFLICT?*/ 

31500  NEWL-OCFFFH; 

31600  IF    CONFLICT   -    1  THEN 

31700  DO; 

31800  /*IF    50  THEN    PUT    IT  SOMEWHERE   ELSE  AND  TRY  AGAIN  */ 

31900  HEWL-0CC01H; 

32000  IF   CONFLICT-3  THEN 


.JilUU  TIE- I; 

32200  END; 
32300  ELSE 

32400  IF    CONFLICT-3    THEN  TIE-1; 

32500  END; 

32600  /*IF    IT  CETS    TO  HEKE    ITS    DECIDED  WHETHER    ITS   A    TIE  OR   NOT ,  BUT 

32700  IN    ANY   CASE  THE   GAME    IS    OVER.    SO    NOW    IT   CALS    SHOWDOSE  TO 

32800  DISPLAY   THE   SCORE   THEN   A    LONGDELA Y    FOR   A  PAUSE. 

32900  */ 

33000  CALL  SHOWDONE; 

33100  CALL  LONCDELAY; 

33200  GO    TO   AG A  IN;    /*G0   START  A    NEW   CAME* / 

3  3  300  END; 
33400  ELSE 

33500  /*DOWN    HERE    IF    NO  CONFLICT-MAKE   THE   MOVE    PERMENENT   BY  CALLING  MOVE 

33600  THEN    DELAY  AND   CO   BACK    FOR    THE   NEXT  MOVE. 

33700  */ 

33800  DO; 

33900  CALL  HOVE ; 

34000  CALL   DELAY  ; 

34100  CO   TO  BACK; 

34200  END; 

34300  ; 

34400        /*NOW    IF    IT    FALLS   THRU   THE   GAME    IS   OVER  AND  TIME  TO 

34500  START   A   NEW   ONE.       IT  SHOULDN'T    GET    HERE,  BUT  

34600  */ 

34700       CO  TO  ACAIN; 


34800  EOF 

OBJECT  LISTING 

L  AOXSYM 

/FILE    (CCOKE N) AOXSYM   ON  PACK 


100  5  MEMORY  00500H 

200  24  WIN  004Et:H 

300  25    TIE  004EDH 

400  26  LDIK  N04EEH 

500  27   RDIR  004EFH 

600  28   ACAIN  00414H 

700  29    BACK  00429H 

HOO  30   LPOS  004F0H 

900  32   Rl'OS  004F2H 

1000  34   NEWL  004F4H 

1  100  36  NEIn'R  004F6I1 

1200  3B    1  004F8H 

1 300  40  LEFT  004FBH 

1400  41    RICHT  004FCII 

1500  42  CLEARSCRN  00006H 

1600  51    INIT  00038H 

1  700  56    1N!;WITCH  0006  7H 

1800  58   INNER  004FDH 

1900  75  IWVSUOH   001  2311 

2000  92  MOVE  001C2H 

2100  94   DELAY  001E3H 

2200  100  LONCDELAY  00215H 

2300  1  02    SH0W1I0NE  0022IMI 

2400  1 25  CONFLICT   003 1AH 

2500  127  TESTAJR  0O4FEH 

2600  S 

2700  .****.*******  *****..»******************* 

2800  :  100000003  1F.C04C  30C04AFD3C  8  2  1F8043600233606 

2900  :  10001 000CCAF06D 0 2 1 F804962C4F789EDA  3  7002A 1 0 

3000  :  10002000F8043620AFO3C821 F B 0 4 4E 2C 4 6 2  1  0 1 00 3 5 

3100  :  100030000922F804C31  1  OOC  9  0 1  8/.  00  2  1  OOCC  0  9  2  2  5  F 

3200  :  10004000F80436AA21  F8044E2C4  62EF0  7  I  23  70011)4 

3300  :  10005000I1B002100CC092  2F80436AA21F8044E2C5A 
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3500  :  1000700DOE0  77EB71FODC2  73000FD281 002EEE  3621 

3600  :  10008000002EF0 7E871E07B 7 1 F IDC  287000FD 2 9 5 6 9 

3  700  :  100()<J000002EEK3bO  1  2EFD7E87871E07B7IFIDC2  7C 
3800  :  1000A0009C OOOFD2AA002EEE36022EFU 7E87878797 
3'.)00  :  1  OOOBOOO  1  E07B  71  FlDC2fl2000FD2C0002EEE36038E 
4000  :  I OOOCOOOOK072EKD  7E870DC  2C5000E07B71 FODC  29D 
4100  :  1  OOODOOOCCOOOFD;.l>A002EEF36032EFD7E87878705 
4200  :lOOOEOOOii  7  87871  E07B7  1Fll)C2L5000FD2F3002EBA 
4300  :  1  000F000EF3602  2EFD 7 E  8  7  8  7  8  7  «  7  8  7  1  E07B 7 1  FID  75 
4400  : I  00 10000C2FDOOOFD20B012EEK 36012 EFD7E878738 

4  500  :  100  11  00087871E0  7B71F1DC214010FD222012EEFC1 
4600  :  1001  20003600C92AEE042600C  3600  12AF0042B22FF 
4  700  :  1001  3000Fi!i04C  37201  01  4000  2AF004092  2F40  4C  34C 
4800  :  1001  4000720121  F004  7E2C46H6404F7BOE002EF45A 

4  900  :  100  1  5000  71  23  7  7C  3  720  1  2 AF 004  2  32  2 F404C  3  7 20  1 C I) 
5000  :  1  001  6000290  1  6A01  095E2  3  56EBE92B01  350  1  42 01  A  1 
5100  :  I  tO  I  7000  5601  2A  E  F04  2  6  00C  3AF0  1  2 A F  204  2B  2  2 F60 F 
5200  : 100180000 4 C3C 10101 40002AF2040922K604C3C IDC 
5300  :  1001  90000  1  21F204  7E 2 C4 6D64 0 4 F 7 8DE 002E F6 7 1 07 
5'. 00  :1001A000237  7C3C 101 2AF2042322F604C3C 1012923 
5500  :1001B00001B901095E2356EBE97A0184019101A599 
5600  :1001C00001C921F4044E2C462EF0712370  2AF0044C 

5  700  :  1001D00036AA21F6044E2C462KF27  1  23702A.F20420 
5800  :1001E00036AAC92  1F80436012336003E0B21F80453 
59  00  :  1001  F000  962C4F3E009EDA  1  40 2 3 E F AO 60C 4800C  2C 1 
6000  :  1OO20OOOFEO13DC 2FD01 2D  4 E 2C 4 6 2 1 0 1 00 09 22 F8C 0 
6100  :  1002100004C3EB01C9CDE301CDE301CDE301CDE39F 
6200  :  1002200001CDE  JOlCDi;  301CDE301C9CD1  502C0063A 

6  300  :  10023000002F.EC4E0DC  2  3E  0  2  2  E  F  B  3  4C  34  I  0  2  2EFCB  A 
6400  :  10024000342EED4E0DC 2 4 B 0 2 2 E F B 3 5 2 E F B J  6 1  02308 
6500  :  1002500036CC2EFB7Ei:6302AF804  7  7  2  1  F»043620EF 
6600  : 100260002336CC2EFC7KC6302AF8047721ED044ECE 
6  700  :  I002  70000DC  2  B  6  02C  3  7A  0  2  54  4  9  4  52E  F036  7  7  2  3  3  6  B  2 
6800  :  10028D00022EF836952336CC3E9806CC21 F80496FB 

6  9  00  :  1 002900 0  2C4F789EDAB6022AF004  7E2AF804  772AD8 
7000  :  1002A000F0042322F0042  1  F8044E2C4621  01000919 

7  1  00  :  1  0021'i000  2  2F80  4C3B80  22EFB7El)60  99F2F2C4F7E86 
7  2  00  : 1002C00006099F2FB 1 0FU2I903C3D6024D41544313 
73  00  :1002000048204F5645522EF036CC2336022EF83  6A3 
7400  :  1002E0001)52336CC3E!)F06CC21F804962C4F789EE1 
7  500  :  1  002F000DA  1  203  2AF004  7E2AF804  7  7  2AF0042  32273 
7600  :  10030000F0042lF8044  E2C462  lOL  00092  2t'804C3lO 
7  700  :  10031000E4022EFC36002D3600C921FE04360023EF 
78  00  :1  00  3200036CC3E400  6CF21FE0  4962C4F789EDA6  7ED 
7  900  :  100330000 3C 341  0301  4000 2AFE04092  2FE04C3  22  34 
8000  :  10034000032EF47E2C462EFE962C4F789EB IC2547E 
81  00  :  10035000033E01C92EF6  7E2C  46  2EFE962C4F789E2B 
8200  :  10036000B1C2  34033E03C92D363F2336CC3E7F064F 
8300  : 10037000CF21FE04962C4F789EDAB203C38C030182 
8400  : 1 003800040002AFE040922FE04C36D032E F47E2C05 
8500  : 10039000462EFE962C4F789EB1C29F033E01C92E79 
8600  : 1003AOOOF67E2C462EFE962C4F789EB1C27F033EE1 
8700  : 1003B00003C92EF47E2C46D6004F78DECCD2C30380 
8800  :100  3C000  3E01C92C7E2C4  6D6004F7  8DECCD2D3031A 
8900  : 1003D0003E03C9AF06D02EF4962C4F789ED2E3038D 
9000  : 1003E0003E01C9AF06D02C962C4F789ED2F2033E28 
9100  : 1003F00003C92AF4047ED6AAC2FE033E01C92AF626 
9200  : 1004000004 7ED6AAC 20A043E03C9AFC92 1FB043642 
9300  : 10041000002C360021EE04360I2C36012EED36007C 
9400  : 1004200OAFD3C8CD060OCD3UOOCO67OOCD23OICDB8 
9500  : 100430001A0321EC0477D600CA7C044EODC2730463 
9600  : 100440 00 2EF436FF2336CFCD1A03  3DC 2660421 F4C 5 
9700  :100450000436012336CCCDIA03D603C273  04  21ED32 
9  80  0  : 1004  600004  3  601 C 3 7304CD 1 A03D603C 27304 21ED0D 
9900  : 10047000043601CD2B02CD1502C31404CDC201CD2B 
10000  :0A048000E301C32904C31404FB7652 

10100  :00000001FF 

10200  A*************************************** 

10300  S 


NOVEMBER  1977 


INTERFACE  AGE  171 


COMPU/TIME 
CT  100 


COMPU/TIME  offers 
A 

Real  Darn  Clever 
Enhancement  to  users  of 
IMSAI/ALTAIR  Microprocessors 


S100  BUS  COMPATIBLE 

TIME  &  CALENDAR 


COMPU/TIME  CT100  $199  Kit 
COMPU  only  C101  $149  Kit 
TIME  only  T102  $165  Kit 
COMPU/TIME  PC  Board  only 


$245  Assembled 
$189  Assembled 
$205  Assembled 
$  80 


TV-i 


You  will  want  to  know  about  the  TU-l  Video  to  Televisior 
Interface  Kit. 

No  need  to  buy  a  separate  Video  Monitor  if  you  already 
own  a  TV  set.  Just  connect  the  TU-i  between  your  system 
video  output  and  the  TV  set  antenna  terminals— that's  all 
there  is  to  it— to  convert  your  TV  set  to  a  Video  Monitor,  anc 
at  a  much  lower  cost!  PRICE  $8  95 


FCS  8000A-31 

NEW!  25  Pin  Version  wi 


FRONT  VIEW  •  fSCeOOO 

SPECIAL 
$4.95  EA. 

MAXIMUM  FORWARD 
CURRENT  —  25  mA 


h.  Digit  —  .8"  Display 

lh  colon  &  am/pm  indicator 

•  Connects  almost  one 
for  one  with  3817,  3B17A 
or  D.  (3617  available  at 
$5.00  each). 

•  Typical  segment  current 
8mA  except  colon,  10  hrs 
b  &  c  and  10  min.  a  &  d 
which  are  16  mA. 

•  Forward  voltage  drop 
1  5  volts 


pecfil 


®  /taw 


SLIT-N-WRAP  WIRE  WRAP  TOOL 

•  Slits  and  opens  insulation  exposing 
bare  wire 

•  No  pre-cutting  or  pre-stripping. 

•  Comes  complete  with  two  - 10 Oft  spools 

#26  AWG  wire- 
Model  P180  $24.50 


Plugboards  8800V 

Universal  Microcomputer/ 
Processor  plugboard,  use  with 
S-100  bus  complete  with  heat  sink  & 
Hardware  5.3  x  10  x  1/16" 


$19.95 


CHANNEL!!} 

$159.95 


•  Freeze  Action  •  Speed  Option 

•  Automatic  time  and  scorekeeping 

•  Batte  y-free  AC  operation 

•  Dual  controls  with  8-way  action 

•  Built-in  Pro  Hockey  and  Tennis  games 

•  Easy  hook-up  on  any  B/W  or  Color  TV 

•  Factory  war  anty   


Channel  F  -  additional  cartridges  -$17.95  ea. 0613 "  B*ck,ack(1  °r2  pl^re) 


—  Tic-Tac-Toc/Shooting  Galleiy 
Quadra-doorjIe/Ooodle/ 
0812  —  Oflsert  fox/Shooting  Galleiy 


081 5  —  Spacwai  (2  playars) 
0818  —  Magic  Numbers 

(computer  logic) 


08H  — Spitfire  (lor  2  players) 
0819  —  Drag  strip  (1  or  2  players; 
0820  —  Maze  (2  players) 
0822  -  Baseball  (2  pjayers) 


EDGE  CONNECTORS 


NO.  PINS 

TYPE 

20 

DUAL 

10 

PIN 

GOLD 

$  .50 

30 

DUAL 

15 

PIN 

GOLD 

.75 

44 

DUAL 

22 

PIN 

GOLD 

1.  95 

44 

DUAL 

22 

PIN 

GOLD 

2.50 

80 

DUAL 

40 

PIN 

GOLO 

4.95 

86 

0UAL 

43 

PIN 

G0LD(6800) 

5.  00 

100 

DUAL 

50 

PIN 

GOL  D{ IMSAI/ALTAIR) 

4.25 

100 

0UAL 

50 

PIN 

G0LD( IMSAI/ALTAIR) 

4.95 

1D0 

DUAL 

50 

PIN 

G0LD(N0  EARS-IMSAI 

3.50 

100 

DUAL 

50 

PIN 

TIN  (  .1"  SPACING) 

3.25 

ALTAIR/IHSAI 

CARD 

GUIDES 

-.25<  EACH 

Computer  Products 


5351  WEST  144th  STREET 
LAWNDALE,  CALIFORNIA  90260 
(213)  679-3313 

RETAIL  STORE  HOURS  M-F  9-7  SAT.  9-5 
Discounts  available  at  OEM  quantities.  Add  $1.25 
for  shipping.  California  residents  add  6%  sales  tax. 

CATALOG  FREE  WITH  $10.00  ORDER 


•  7400NTTLWt 


SN740ON 

.16 

SN7459A 

.25 

SN7401N 

.16 

SN7460N 

.22 

SN74154N 

1  00 

SN7402N 

.21 

SN7470N 

45 

SN741S5N 

99 

SN7403N 

.16 

SN7472N 

39 

SN74156N 

.99 

SN7404N 

.18 

SN7473N 

.37 

SN74157N 

.99 

SN7405N 

24 

SN7474N 

.32 

SN74160N 

1,25 

SN7406N 

.20 

SN7475N1 

50 

SN74161N 

99 

SN7407N 

.29 

SN7476N' 

.32 

SN74163N 

.99 

SN7408N 

.25 

SN7479N' 

5.00 

SN74164N 

1.10 

SN7409N 

.25 

SN7460N 

.50 

SN74165N 

1.10 

SN7410N 

18 

SN7482N 

98 

SN74166N 

1.25 

SN7411N 

,30 

SN7483N 

70 

SN74167N 

5.50 

SN7412N 

.33 

SN7485N 

.89 

SN74170N 

2.10 

SN7413N 

.45 

SN7486N 

.39 

SN74172N 

8.95 

SN7414N 

70 

SN7488N 

3.50 

SN74173N 

1.50 

SN7416N 

.35 

SN7489N 

2  49 

SN74174N 

1.25 

SN7417N 

35 

SN7490N 

.45 

SN74175N 

99 

SN7420N 

21 

SN7491N 

.75 

SN74176N 

.90 

SN7421N 

.33 

SN7492N 

.49 

SN74177N 

.90 

SN7422N 

49 

SN7493N 

49 

SN74180N 

99 

SN7423N 

37 

SN7494N 

.79 

SN74181N 

2.49 

SN7425N 

29 

SN7495N 

79 

SN74182N 

95 

SN7426N 

.29 

SN7496N 

89 

SN74184N 

1.95 

SN7427N 

37 

SN7497N 

4.00 

SN74185N 

2.20 

SN7429N 

42 

SN74100N 

100 

SN741MH 

15.00 

SN7430N 

26 

SN74107N 

.39 

SN74187N 

6.00 

SN7432N 

31 

SN74121N' 

.39 

SN74188N 

3.95 

SN7437N 

.27 

SN74122N 

39 

SN74190N 

1  19 

SN7438N 

27 

SN74123N 

.50 

SN74191N 

1.25 

SN7439N 

25 

SN74125N 

60 

SN74192N 

.89 

SN7440N 

15 

SN74126N 

60 

SN74193N 

89 

SN7441N 

89 

SN74132N 

1.09 

SN74194N 

1.25 

SN7442N 

.59 

SN74136N 

.95 

SN74195N 

,75 

SN7443N 

75 

SN74141N 

1.15 

SN74196N 

1.25 

SN7444N 

.75 

SN74142N 

4,00 

SN74197N 

.75 

SN7445N 

75 

SN74143N 

4.50 

SN74198N 

1.75 

SN7446N 

81 

SN74144N 

4  50 

SN74199N 

1.75 

SN7447N 

.69 

SN74145N 

1  15 

SN74200N 

559 

SN7448N 

.79 

SN74147N 

235 

SN74279N 

90 

SN7450N 

26 

SN74148N 

2.00 

SN74251N 

1.79 

SN7451N 

.27 

SN74150N 

1.00 

SN74284N 

6.00 

SN7453N 

.27 

SN74151N 

.79 

SN74285N 

600 

SN7454N 

.20 

SN74153N 

.89 

SN74367N 

75 

MANY  OTHERS  AVAILABLE  ON  REQUEST 
20%  Discount  for  100  Combined  7400's 


CD4000 
C04001 
CD4002 
CD4006 
CD4007 
C04009 
CD4010 
CD4011 
CD4012 
C04013 
CD4016 
CD4017 
CD4019 
CD4020 
CO4022 
C04023 
C04024 
CO4025 
CD4026 
CD4027 
CD4028 
C04029 


CMOS 


2.90 


CO4030 

CO4035 

C04040 

C04042 

CD4044 

CD4046 

CD4047 

C04049 

CD4050 

CD4051 

C04053 

C04060 

CD4066 

C04069 

C04071 

CD4081 

C04511 

C04518 

MC14566 

74C00N 

74C02N 


55 


74C04N 

74C10N 

74C20N 

74C30N 

74C42N 

74C73N 

74C74 

74C90N 

74C95N 

74C107N 

74C151 

74C154 

74C157 

74CI60 

74C161 

74C163 

74C164 

74C173 

74C193 

74CI95 

MC4044 

MCI4016 


2  15 

3  25 
3  25 
3  00 

3.25 


LM30DR  .80 

LM301H  35 

LM301CN  .35 

LM302H  .75 

LM304H  1.00 

LM305H  .95 

LM307CN  ,35 

LM306H  1.00 

LM308CN  100 

LM309H  1,10 

LM309K  99 

LM310CN  1.15 

LM311H  .90 

LM311N  .90 

LM318CN  150 

LM319N  1.30 

LM320K-5  1.35 

LM320K-5.2  1.35 

LM320K-12  1.35 

LM320K-I5  1.35 

LM320T-5  1.75 

LM320T-5.2  1,75 

LM320T-8  1.75 

LM320T-12  1.75 

LM320M5  1.75 

LM320M8  1.75 

LM320T-24  1.75 

LM323K-5  9.95 

LM324N  1.80 

LM339N  1.70 

LM340K-5  1 .95 

LM340K-6  1.95 

LM340K-8  1.95 

LM340K-12  1.95 

LM340K-15  1.95 

LM340K-18  1.95 

LM340K-24  1.95 

LM340T-5  1,75 

LM340T-6  1.75 

LM340T-8  1.75 

LM340T-12  1.75 

LM340T-15  1.75 

LM340M8  1.75 

LM340T-24  1.75 

LM350N  1.00 

LM351CN  .65 


3.00 


LINEAR 

78MG  175 
LM370N  1.15 
LM373N  3.25 
LM377N  4.00 
LM380N  1 .39 
LM380CN  1 .05 
LM381N  1.79 
LM382N  1.79 
NE501K  8.00 
NE510A  6.00 
NE531H 
NE536T 
NE540L 
NE550N 
NE555V 
NE560B 
NE561B 
NE5628 
NE565H 
NE565N 
NE566CN 
NE567H 
NE567V 
LM703CN 
LM709H 
LM709N 
LM710N 
LM711N 
LM723H 
LM723H 
LM733N 
LM739N 
LM741CH 
LM741CN 
LM741-14N 
LM747H 
LM747N 
LM74BH 
LM748N 
LM1303N 
LM1304N 
LM1305N 
LM1307N 
LM1310N 


LM1351N  1.6! 

LM1414N  1.7! 

LM1458C  .61 

LM1496N  .9! 

LM1556V  1.8! 

LM2111N  1.9! 

LM2901N  2.9! 

LM3065N  .6! 

LM3900N  5 

LM3905N  & 

LM3909  1.2 

LM5556N  1.8 

MC5558V  10 

LM7525N  9 

LM7535N  1.2 

8038B  4,9 

LM75450  .4 

75451CN  .3 

75452CN  .3 

75453CN  .3 

75454CN  .3 

75491CN  .7 

75492CN  8 

75494CN  .8 

RCA  LINEAR 

CA3013  2.1 

CA3023  2.5 

CA3035  2.4 

CA3039  1.3 

CA3046  13 

CA3059  3.2 

CA3060  3.2 

CA3080  .8 

CA3081  2.C 

CA3082  2.0 

CA3083  1.e 

CA30B6  i 

CA3089  3.7 

CA3091  102 

CA3102  2.J 

CA3123  2.1 

CA3130  1.3 

CA3140  1.2 

CA3600  1  7 

HC4194  5.9 

HC4195  3.2 


74LSOO 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LSI0 
74LS13 
74LS14 
74LS20 
74LS26 
74LS27 
74LS28 
74LS30 
74LS32 
74LS40 
741S51 
74LS55 
74LS73 


29 


74LS00  TTL 

74LS74  49 

74LS75  69 

74LS76  49 

?4LS83  I 


74LS85 

74LS86 

74LS90 

74LS92 

74LS93 

74LS95 

74LS96 

74LS107 

74L5109 

74LS112 

74LS132 

74LS136 

74LS138 


49 


59 


74LS139 

74LS15I 
74LS153 
74LS157 
74LS162 
74LS163 
74LS164 
74LS175 
74LS181 
74LS190 
74LS191 
74LS192 
74LS193 
74LS194 
74LS195 
74LS257 
74LS260 
74LS279 
74LS670 


MMS309 
MM5311 
MM5312 
MM5314 
MM5316 
MM5318 
C1700I 


CLOCK  CHIPS 

6  Oigri.  BCO  Outputs,  fl«set  PIN, 

6  Digit.  BCD  Outputs,  12  or  24  Hour 

4  Oigrt.  BCO  Outputs.  1  PPS  Output 

6  Digit,  12  or  24  Hour.  50  or  60  Hz 

4  Digit.  Alaim.  1  PPS  Output 

Video  Clot*  Chip,  For  Use  Witti  (MM5841  - 

6  Digit,  Calendar.  Alarm.  12  or  24  Hour 


$9.95 
4.95 
4,95 


THE  PROM  SETTER 

WRITE  and  READ 
EPROM 

17t2A  and  2708 

•  Plugs  Directly  into  your  ALTAIR/IMS Al  Computer 

•  Includes  Main  Module  Board  and  External  EPROM 
Socket  Unit 

•  The  EPROM  Socket  Unit  is  connected  lo  the  Com- 
puter ihrough  a  25  Pin  Connector 

•  Programming  is  accomplished  hy  the  Computer 

•  Just  Rnad  in  the  Program  to  he  Written  on  the 
EPROM  into  your  Processor  and  let  the  Computer 
do  ihe  rest. 

•  Use  Socket  Unit  to  Read  EPROM's  Contents  into 
your  Computer 

•  Software  included 

•  Nn  Exlcrnal  Power  Supplies,  Your  Computer  does 
it  alt 

•  Programs  and  R<>nds  Hoth  1702A  and270fi  EPROMS 

•  Doubles  as  an  Eight  Bit  Parallel  I/O 

•  Manual  included         Delivery  Lpss  Irion  !)0  days 


INTRODUCTRY  OFFER 

THE   PROM  SETTER 
Kit  $210    ASSEMBLED  $  375 
PROM  SETTER  I 

above  unit  with  2716  adapter 
Kit  $260  Assembled  $425 


WIRE  WRAP  CENTER 

HOBBY-WRAP  TOOL-BW-630 

Battery  Operated  (Size  C) 
Weighs  ONLY  11  Ounces 
Wraps  30  AWG  Wire  onto 
Standard  DIP  Sockets  (.025  inch) 
Complete  with  built-in  bit  and  sleeve 


WIRE-WRAP  KIT  —  WK-2-W 
WRAP  •  STRIP  .  UNWRAP 

•  Tool  for  30  AWG  Wire 

•  Roll  oi  SO  Ft  White  or  Blue-  30  AWG  Wire 

•  50  pes.  each  1",  2",  3"  &  4"  lengths  — 
pre-stripped  wire. 

$11.95 


7* 


WIRE  WRAP  TOOL  WSU-30 
WRAP  •  STRIP  •  UNWRAP  -  $5.95 


WIRE  WRAP  WIRE  —  30  AWG 

50ft.  $1.95  1000tt.,$15.00 
SPECIFY  COLOR  —  White  •  Yellow  •  Red  -  Green  -  Blue  -  Black 


WIRE  DISPENSER  —  WD-30 

•  50  ft.  roll  30  AWG  KYNAR  wire  wrap  wire  $3.45  ea. 

•  Cuts  wire  to  desired  length 

•  Strips  1"  of  insulation    Specify  —  Blue-Yellow-Whtte-Red 


LIQUID  CRYSTAL  DIGITAL 
CLOCK-CALENDAR 


mm 


For  Auto,  Home,  Office 
Small  in  size  (2x2VfexVi) 
Push  button  for  seconds  release  for  date. 
Clocks  mount  anywhere  with  either  3M  double- 
sided  tape  or  VELCRO,  included. 
2  MODELS  AVAILABLE: 
LCD-101,  portable  model  runs  on  self-contained 
atterles  for  better  than  a  year. 
LCD-102,  runs  on  12  Volt  system  and  is  back 
lighted. 

$33  95 
 $2.00 


your  choice. . 


Clear  desk  stand  for . 


MA1003,  12V  DC  CLOCK  MODULE 

Built  in  X'TAL  controlled 
.J  .!  time  base.  Protected  against 
r=\  automotive  volt  transients. 
itttii —  'n  '  p:  Automatic  brightness  con- 
"»Y  ■      "    I    trol  with  0.3"  green  color 
display-     Display  turnoff 
"  "on  OFF" 


$17.95 


with  ignition 
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MICROCOMPUTER 


MICROPROCESSOR'S 

F-8 

19.95 

2-80 

25.00 

2-80A 

35.00 

CDP1802CD 

24.95 

AM2901 

22.95 

6502 

12.95 

6800 

19.95 

8008-1 

8.75 

8080A 

15.95 

TMS-9900TL 

89.95 

6800  SUPPORT 

6810P 

4.95 

6820P 

8.00 

6828P 

11.25 

6834P 

16.95 

6850P 

9.95 

6852P 

11.95 

6860P 

14.95 

6862P 

17.95 

6880P 

2.70 

Z80  SUPPORT  DEVICES 

3881 

12.95 

3882 

12.95 

F-8  SUPPORT  DEVICES 

3851 

14.95 

3853 

14.95 

DYNAMIC  RAMS 

1103 

1.50 

2104 

4.50 

2107A 

3.75 

21078 

4.50 

21078-4 

4.00 

TMS4050 

4.50 

TMS4060 

4.50 

4096 

4.50 

4116 

42.00 

MM5270 

5.00 

MM5280 

6.00 

MCM6605 

6.00 

CHARACTER 

GENERATORS 

2513  UP 

6.75 

2513  DOWN 

6.75 

2513  UP  (5v) 

9.95 

2513  D0WN(5 

v)  10.95 

MCM6571 

10.80 

MCM6571A 

10.80 

MCM6572 

10.80 

MCM6574 

14.75 

MCM6575 

14.75 

PROM'S 

1702A 

2704 

2708 

2716 

3601 

5203AQ 

5204AQ 

6834 

6834-1 

82S23B 

82S129B 

82238 


5.00 
15.00 
20.00 
38.00 
4.50 
4.00 
6.00 
16.95 
14.95 
4.00 
4.25 
2.70 


8080A  SUPPORT  DEVICES 


8212 
8214 
8216 
8224 
8228 
8238 
8251 
8253 
8255 
8257 
8259 


3.95 
9.95 
4.50 
4.95 
8.75 
8.00 
12.00 
28.00 
12.00 
25.00 
25.00 


STATIC  RAMS 


21L02 
21L02 
21L11 
1101A 

2101-  1 
2102 

2102-  1 

2111-  1 

2112-  1 
2114 
31L01 
3107 
4200A 
4804/2114 
5101C-E 
74C89 
74S201 
7489 
8599 
9102BPC 


(450) 
(250) 


1-24 

1.50 
1.95 
4.25 
1.49 
2.95 
1.25 
1.50 
4.00 
3.00 
17.95 
2.50 
3.95 
12.95 
17.95 
11.95 
3.25 
4.50 
2.25 
1.88 
1.65 


1.40 
1.80 
4.10 
1.29 
2.75 
1.15 
1.30 
3.50 
2.80 
16.95 
2.35 
3.70 
12.50 
16.95 
11.25 
3.05 
4.30 
2.10 
1.75 
1.45 


1UU 

1.25 
1.50 
3.95 
1.10 
2.60 
1.00 
1.15 
3.25 
2.69 
16.50 
2.00 
3.25 
11.95 
16.50 
10.25 
2.85 
4.25 
1.90 
1.60 
1.30 


KEYBOARD  CHIPS 

AY5-2376  13.95 
AY5-3600  13.95 


UART'S 

AY5-1013A 

AY5-1014A 

TR-1602A 

TMS-6011 

IM-6402 

IM--6403 


5.50 
8.95 
5.50 
6.95 
10.80 
-10.80 


FLOPPY  DISC  CONTROLLER 

17718  55.95 
17718-01  59.95 

SHIFT  REGISTERS  STATIC 


KIM 


KIM-1 

6502 

6520 

6522 

6530-002 

6530-003 

6530-004 

6530-005 

USRT 

S-2350 
WD1671B 


245.00 
12.95 
9.00 
9.25 
15.95 
15.95 
15.95 
15.95 


10.95 
29.95 


25188 

2533V 

TMS3002 

TMS3112 

MM5058 


3.95 
2.00 
1.00 
3.95 
2.00 


WAVEFORM  GENERATOR 

8038  4.00 
MC4024  2.50 
566  1.75 


MISC.  OTHER  COMPONENTS 


NH0025CN 

1.70 

P-3408A 

5.00 

NH0026CN 

2.50 

P-4201 

4.95 

N8T20 

3.50 

MM-5320 

7.50 

N8T26 

2.45 

MM-5369 

1.90 

74367 

.90 

DM-8I30 

2.90 

DM8098 

.90 

DM8131 

2.75 

1488 

1.95 

DM-8831 

2.50 

1489 

1.95 

DM-8833 

2.50 

D-3207A 

2.00 

DM-8835 

2.50 

C-3404 

3.95 

SN74LS367 

.90 

SN74LS368 

.90 

TV 

Game  Chip 

TMS1955NL 

Now  Only 
$10.95 


PerSci  DISK  AND  CONTROLLER 

Use  the  PerSci  Disk  and  Controller  now  with  the 
Info  2000  Adapter  for  the  S-100  Bus. 

INFO  2000  "SPECIAL" 

(includes  Model  277  Dual  Drive,  Model  1070 

Controller,  Case  with  power  supply  and  fan, 

and  cable)  $2,150 

Model  277  Dual  Diskette  Drive  $1,130 

Model  1070    Controller  $740 

Slimline  case  with  power  supply  and  fan  $280 

Adapter  for  the  S-100  Bus  (Kit)  $120 


JADE  PARALLEL/SERIAL 
INTERFACE  KIT 

$124.95  KIT 


JADE 

VIDEO  INTERFACE  KIT 

$89.95  KIT 


8K  STATIC  RAM  BOARD 


ASSEMBLED  &  TESTED 


250ns. 
350ns. 
450ns. 


$1 99195 
$189.95 
$169.95 


*  WILL  WORK  WITH  NO  FRONT  PANEL 

*  FULL  DOCUMENTATION 

*  FULLY  BUFFERED 

*  SIOO  DESIGN 

*  ADEOUATELY  BYPASSED 

*  LOW  POWER  SCHOTTKY  SUPPORT  IC  S 


KIT 


250ns. 
350ns. 
450ns. 


$169.95 
$139.95 
$129.95 


IMSAI/ALTAIR 


S-100 


COMPATIBLE 


JADEZ80 

KIT 

—with  PROVISIONS  for 

0NB0AR0  2708  and  POWER  ON  JUMP 


(2MHZ) 


$135.00  EA. 
$149.95  EA. 

BARE  BOARD  $35.00 


(4MHZ) 


IMSAI/ALTAIR 


COMPATIBLE 


S-100 
JADE  8080 A  KIT 

-  WITH  EIGHT  LEVEL  VECTOR  INTERRUPT 

$110.00  KIT 
BARE  BOARD  $35.00 


Computer  Products 


5351  WEST  144th  STREET 
LAWNDALE,  CALIFORNIA  90260 
(213)  679-3313 

RETAIL  STORE  HOURS  M-F  9-7  SAT.  9-5 
Discounts  available  at  OEM  quantities.  Add  $1.25 
for  shipping.  California  residents  add  6%  sales  tax. 

CATALOG  FREE  WITH  $10.00  ORDER 
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Mallory  Computer-Grade  Capacitors 

MFD 

WVDC 

PRICE  PPD 

272,000 

10 

6.00 

180,000 

15 

5.50 

22,000 

10 

2.25  ' 

44,000 

30 

3.90 

2,300 

50 

2.25 

2,000 

15 

1.15 

0.001 

1KV 

10/$1 

50$  handling 

on  orders  under  $2.25 

The  Electric  Trading  Company 

P.O.  Box  492,  Kennesaw,  GA  30144 

1, 

i 


End  your  video  display  problems 
quickly  with  a  PIXE-VERTER 


MODEL  PXV-2A 


CONVERTS  any  good  TV  RECEIVER  into  a  Top-Notch  VIDEO  MONITOR 
...  IN  MINUTES! 

•  IDEAL  FOR  COMPUTERS,  GAMES,  CAMERAS,  VTR's,  etc. 

•  CONNECTS  DIRECTLY  TO  TV  ANTENNA  TERMINALS, 

•  WORKS  EQUALLY  WELL  ON  "hot"  CHASSIS  SETS. 

•  ACCEPTS  ANY  SIGNAL  from  0.25  to  5.0  volts,  ANALOG  or  DIGITAL. 

•  LOW  POWER  REQUIREMENTS:  -6  volts  (3  3 TO,  max. 

•  WIDE  BANDPASS  petmils  optional  COLOR  and  SOUND  operation! 


ATV  Research 


  DIAL  402-987-377)   

13-1  BROADWAY    DAKOTA  CITY,  NE.  68731 


27DB  G  271B  E-PROM  PROGRAMMER  KIT 

For  all  Micro's 
Uses  1 1/2  I/O  Ports.  $33. 
Software  Instructions. 

Optimal  Technology,  Inc. 

Blue  Wood  127,  Earlysville,  CA  22936 


jL  jLLI 


•  Not  a  Kit  •  Not  a  Cheapie 

But  a  famous 
DATAPOINT  CRT  Terminal, 

fully  refurbished 
Model  3000  serial  ASCII  data,  RS-232-B 
interface.  117  V.  60  Hz,  110.1200  Baud 
and  higher  speeds.  90  day  guarantee. 
Fully  Teletype  compatible,  $825.00. 
damaged  case.  $750.00. 

TELECOM 

5908  N.  King's  Highway,  Box  4117 

Alexandria,  Virginia  22303 
703-683-4019  TELEX  89-623 


MICRO-MARKET    AD  RATE: 

$50.00  per  column  inch.  Maxi- 
mum of  4  column  inches  per  ad. 
Submit  ads  to  Micro-Market  Ads 
INTERFACE   AGE  Magazine, 

PO  Box  1 234,  Cerritos,  CA  90701. 


6800  SOFTWARE 

CROSS  ASSEMBLER— Standard  Motorola  format. 

Written  in  FORTRAN  IV  for  CYBER  74  but  will  run  on 

any  machine  with  36-bit  or  larger  word  with  slight 

changes  (instruction  incl.) 

Punchedcards(026)& Listing  $55.00 

Listing  only    $37.50 

LIFE— Play  J.H.  Conway's  game  of  life.  Enter  and 
pattern  and  watch  it  evolve! 

POTSHOT— Ballistics  trajectory  game  with  a 
realistic  moving  display.  Every  play  different!  (Re- 
quires SWTPC  GT-61  display) 

POTSHOT  &  LIFE  require  a  6800  with  MIKBUG 
and  2K  of  memory.  Each  includes  full  source  listing 

&MIKBUGformatpapertape   . . . . .  $7.50 

Listing  &  KansasCitycassette  $8.50 

Please  note  our  new  address: 

APPLIED  MICROCOMPUTER  SYSTEMS 

Box  68.  Silver  Lake.  NH  03875 


MICROCOMPUTER  SYSTEMS 
MANUALS  TROUBLESHOOT- 
ING $5.00.  INTERFACING  A  TTY 
OR  SELECTRIC  $3.00  EACH. 
MICRO-INFO  ASSOC.  BOX849C 
CASTROVILLE,  CA  95012 


KIM  1  $245 

SPECIAL  —  includes  power  supply 

Immediate  Delivery 

KIM  4-part  harmony  music  pkg  $35 

4.5  amp  KL  Power  Supply  +  5V,  +  12V  $29 

Write  for  list  of  KIM  accessories 

A  B  Computers 

P.O.  Box  104,  Perkasie,  PA  18944 


■f  POLY  88  OWNERS  !■ 

SUPRTREK  At  last  an  extended  Star  Trek  for  your  POLY  ! 
Uses  real-time  clock  and  10  commands.  Absolutely  GREAT!! 
GPAK-i     $13  plus  $1  for  Shipping  /  Hand  I  ing  . 

MASTERMIND*  challenges  your  brainpower,  entertains 
your  friends.  ROCKET*  tests  your  ability  to  land  a  space 
ship  in  real-time.  BAGELS   that  popular  number  game 
GPAK-2  (3  games)     $11  plus  $1  for  S/H 

SLOTS     |ust  like  Vegas,  except  the  odds  favor  you. 

T  IC  TACTOE*-if  you  insist,  POLY  may  give  you  a  chance. 

5-CARD  STUD    for  up  to  4  players. 

GPAK-3  (3  games)    $11  plus  $1  for  S/H. 

^EXTENSIVE  VIDEO  GRAPHICS  THRU  POIY  VTI  BOARD. 
ALL  PROGRAMS  RUN   IN  POLY   BASIC  AOO  WITH  16  K  TOTAL 
RAM   EXCEPT    SUPRTREK    REQUIRES  24K  TOTAL    RAM.  EACH 
PAK  INCLUDES  BYTE  STANDARD  CASSETTE  +  DOCUMENTATION. 

DEPT.  SF 

6714  E.  BERYL    SCOTTSDALE  AZ  85253 


COMPUTER  HOBBYISTS! 
Nationwide  Classified 
Advertising  Newsletter 
Buy  &  Sell  Hardware  &  Soft  are 
new/used/unique/low-cost 
$3.75  for  18  issues. 
Free  sample  issue  on  request. 
ON_LINE  Newsletter 
24805  Santa  Cruz  Hwy,  Los  Gatoi,  Ca.  06030 


Computer  Mart  of  New  York  Inc. 
118  Medison  Avenue  *  New  York,  N.Y. 

Microcomputers,  Books,  Components,  Parts 
Authorized  Dealer — Service — Friendly  Advice 
Closed  Monday 

Open  10-6  Tues.-Sat.  STAN  VEIT, 

10-9  pm  on  Thurs.  Storekeeper 
Telephone  (212)  686-7923 


5  JtmJ  £  li-iH 


TAPES    1V  ^QTi 

Send  me:   □  5 -level  catalog  Ott-lev^  catalog 

□  5 -level  (BAUDOT)  Intro -Pack,  10  pix,  J86—   -  j 

□  8  -  level  (ASCII)  Intro  -  Pack.  8  pix,  S  10»  §  | 
€r.lr.|irinfnr   flrt,  Ihl.  601  S.  l)od»«n,  Urbanu,  II  S  | 


PROTECT  VALUABLE  EQUIPMENT 

Lightning  and  heavy  machinery  often  create  AC 
power  line  surges.  Extensive  equipment  damage 
may  result.  Suppressor  absorbs  surges,  protect- 
ing delicate  equipment.  Sh-h-hM  Built-in  filter 
greatly  reduces  power-line  hash  for  "whisper" 
operation.  Used  in  processor,  teletype,  power  sup- 
ply, peripherals. 

ELF/T-1 0  10  amp  Supressor/Filter  $17.25  ppd. 
ELF/T-3    3  amp  Supressor/Filter        $14.25  ppd. 

ELECTRONIC  SPECIALISTS,  INC.,  Dept.  1F 
171  S.  Main  St.,  Natick,  Mass.  01760 


SOUTH  FLORIDA 
Sunny  Computer  Stores,  Inc. 

•  ALPHA  MICRO  SYSTEMS, 
MICRO  FILE,  IMSAI 

•  BOOKS,  MAGAZINES,  NEWSPAPERS 

•  FULL  SERVICE 

•  SOFTWARE 

•  WRITE  OR  PHONE  US  FOR  PRICES 

MORE  THAN  JUST  TOYS 

University  Shopping  Center 
1238A  South  Dixie  Highway 
Coral  Gables,  Florida  33146 
(305)  661-6042 


EjflQQ  JSEBS 

•New!  2MHz  Chips  from  Motorola, 
Runs  TWICE  AS  FAST  as  standard  series 
CPU,  PIA,  ACIA  only  $66.00,  extra  PIAs  only  $14.40 
(requires  2MHz  crystal  or  clock  oscillator) 
(450ns.  or  faster  memory  recommended) 
•New  6B02  CPU  has  on-board  clock  &  RAM  $24.00 
•See  our  October  Ad  for  other  items 
•All  prime,  new  industrial  quality.  Send  SASE  for 
catalog  or  call  (212)  987-1012.  Minimum  order  $10.00 
add  $2.00  for  shipping.  N.Y.  Residents  Add  Sales  Tax 

GEMINI,  62  Hitchcock  Ave..  S.I..  N.Y.  10306 


*SWTPC    PR-40  OWNERS* 


WE  HAVE  YOU  COVERED! 

ONLY  $19.95  PLUS  $1.50  SHIPPING 

(CALIF.  RESIDENTS  ADD  6/  SALES  TAX] 

PARSEC  ELECTRONICS 

P.O.Box  A82327.  San  Diego,  CA.  92138 
(714)  276-3255   Order  by  Phone  or  Mail 

BankAmericard  &  Master  Charge  Accepted 


north  star  basic  programs 
NORTH  STAR  BASIC  PROGRAMS 

ON  DISKETTE.  READY  TO  RUN: 
ACCOUNTS  RECEIVABLE  (BALANCE  FORWARD) 
BUSINESS  STATISTICS  (ROI,  DEPR.,  LOANS,  ETC.) 
SOFTWARE  LOCATOR  (INVENTORY  SYSTEM  FOR 
PROGRAMS.  TELLS  WHERE  TO  LOCATE  LOTS  OF 
FREE  SOFTWARE  AND  INDEX  YOUR  OWN) 
NORTH  STAR  BASIC  TUTORIAL  (TEACHES  YOU 
HOW  TO  USE  NORTH  STAR  BASIC  THE  EASY  WAY 

ONLY  S25.00  PER  SYSTEM  POSTPAID 
EACH  SYSTEM  OPERATES  IN  APPROX.  8  K  OF  FREE 
MEMORY. 

AJA  SOFTWARE 
DEPT.  I 

P.  O.  BOX  2528 
ORANGE,  CA.  92669 
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FOR  SALE:  OSI400  System  with  400  CPU 
board,  440  video-graphics  board,  430 
cassette  I/O  board,  11K  RAM,  keyboard, 
power  supply,  cases,  &  extras.  Fully 
socketed.  $750  or  offer.  B.  Fabry,  Rte.  2, 
Box  22A,  Morgantown,  W.V.  26505.  (304) 
296-2485. 

FOR  SALE:  HP-67  card  programmable 
calculator.  All  accessories  included  and 
in  perfect  condition.  Any  reasonable  of- 
fer will  be  considered.  Bob  Burlingame, 
1117  N.  Hawthorne,  Tacoma,  WA  98406, 
(206)  759-5681. 

WANTED:  Intel  SIM8-01  and  MP7-03 
boards  for  an  8008  system.  MCB8-10 
motherboard.  Tell  me  what  you  have  and 
your  prices.  J.  Titus,  P.O.  Box  242, 
Blacksburg,  VA  24060.  (703)  951-9030. 

FOR  SALE:  ASCIISCOPE  12x80  CRT  with 
built-in  acoustic  coupler  $550.00  with 
documentation,  S.S.  music  MB3  with  4K 
1702A  $115.00,  MITS  4K  dynamic 
$100.00,  Proc.  Tech.  VDM$155.00,  3P+  S 
$115.00,  OAE  Tape  Reader  $60.00,  IMSAI 
4K  Static  $100.00.  All  assembled  fully 
socketed  and  factory  checked  out.  K.  R. 
Roberts,  10560  Main  Street,  Suite  515, 
Fairfax,  VA  22030. 

FOR  SALE:  Solid  State  Music  Video  In- 
terface board.  S100  type,  32  or  64 
chars/line,  16  lines,  upper  &  lower  case, 
inverse  video,  on-board  memory,  con- 
nects to  video  monitor  or  modified  TV, 
works  fine.  Factory  assembled  at  kit 
price,  $190.  Peter  Kazlouski,  4234 
Chestnut  St.,  Philadelphia,  PA  19104, 
(215)  EV7-7224. 


FOR  SALE:  Cromemco  Cyclops  TV 
camera  and  sophisticated  controller/ 
interface  to  S-100  bus,  assembled  $300, 
save  50%.  G.  Lyons,  280  Henderson, 
Jersey  City,  NJ  07302,  (201)  451-2905. 

WANTED:  Qume  or  Diablo  I/O  Printer  to 
run  with  a  Cromemco  Z-80  system.  Also, 
does  anyone  have  any  info  on  how  to  in- 
terface an  old  Friden  Flexowriter  SPD  to 
a  micro  system?  William  Brady,  156 
Drakes  Lane,  Summertown,  Tennessee 
38483. 

Super  8080  Monitor  ...  22  commands, 
auto-line,  highlite,  text  editor,  debut, 
renumber,  assembler,  Tarbell,  VDM 
scroll  and  much,  much  more.  Specify 
load  location  —  allow  6.5K  bytes.  Sup- 
plied on  Tarbell  cassette  or  paper  tape. 
$21.00.  Aiken  Devices,  5  Mohegan  Drive, 
N.  Massapequa,  New  York  11758. 

hOR  SALE:  HP9830A  programmable 
calculator  w/memory  option  275,  9866A 
line  printer,  data  communications  inter- 
face and  the  following  ROMs;  string 
variables,  advanced  programming  II, 
Data  Comm  I,  and  Data  Comm  III.  Write: 
Perry  B.  Fink,  82  South  Deere  Park  Drive, 
Highland  Park,  IL  60035  or  phone  (312) 
432-2998. 

FOR  SALE:  HP-67  programmable 
calculator.  Bought  new  in  June,  used  1 
hour.  Includes  case,  charger,  standard 
pac  &  user's  library.  Outstanding  condi- 
tion; however,  must  sell.  Asking  $300.00 
and  I  pay  shipping.  Charles  W.  Wood, 
215  N.  Carswell  Cir.,  Whiteman  AFB,  MO 
65305. 


POWER  SUPPLIES  -  SURPLUS.  Switch- 
ing regulator  type.  New,  never  used. 
Built  for  NCR  thermal  printers.  Multiple 
regulated  outputs:  +5V  @  3.0A,  +16V 
@  2.6 A.  Also,  ±24V,  ±12V.  Sold  OEM 
for  $300  each.  Yours  for  $40.00.  Includes 
manual.  Plus  shipping.  P.O.  Box  154,  Tar- 
zana,  CA  91356.  Phone  (213)  345-2288 
(weekdays). 

FOR  SALE:  IMSAI  8080  microcomputer, 
22  slot  mother  board,  8K  RAM  memory, 
MIO  board  (serial,  parallel  and  cassette 
interface  board).  Professionally  assem- 
bled and  tested  in  excellent  condition. 
Complete  with  input/output  cables  and 
all  manuals.  Call  (215)  643-2467  after  5 
P.M.  William  Schmidt,  1426  Jonathan 
Way,  Sambler,  PA  19002. 

FOR  SALE:  Solid  State  Music  MB3  4K 
EPROM  with  1702A  $110.00,  Proc.  Tech. 
2KRO  2K  EPROM  with  1702  $65.00  or 
with  1702 A  $80.00,  MITS  Altair  8800  CPU 
$50.00.  All  assembled,  tested,  guaran- 
teed. D.  Wong,  11266  Monterey  Ct.,  Cup- 
ertino, CA  95014,  (408)  253-3240  (eves.). 

FOR  SALE:  POLY  88  System  2.  Com- 
pletely assembled  and  checked  out. 
$675.  Marv  Mallon,  6914  Berquist  Ave., 
Canoga  Park,  CA,  (213)  348-3662. 


FIFO  FLEA  MARKET  ADS 
★  PERSONALS  FREE  ★ 

Maximum  10  lines  per  ad.  Submit 
Ads  to:  FIFO  Ads  -  INTERFACE 
AGE  Magazine,  P.O.  Box  1234, 
Cerritos,  CA  90701. 


CAST  YOUR  VOTE 

The  authors  of  this  issue  would  like  to  know  your  feelings  as  to  which  article  you  consider  the  best.  You  may  cast 
your  vote  on  only  one  article.  Select  the  best  article  and  circle  the  corresponding  number  on  the  reader  service  card. 

At  the  end  of  the  voting  period  all  votes  will  be  tallied,  the  highest  scoring  article  will  be  announced  and  the  author 
will  receive  a  $100  bonus. 

Since  we  have  recently  changed  computing  services,  please  note  the  address  change  on  the  reader  service  card  to: 
INTERFACE  AGE  Magazine,  Box  2654,  Clinton,  Iowa  52732. 


ARTICLES 


394  Point  Humans:  Optical  Perception  of  People 
and  Computers 

by  Ellis  D.  Cooper 

395  A  Byte  of  Music 

by  Christopher  G.  Smith 

396  General  Ledger  Package:  The  Micro  Bookmaker 
by  Bud  Shamburger 


398  CONVBASE:  Getting  Down  to  Bases 
by  Irwin  Doliner 

399  Number  Base  Conversion  Program  — MWNBCP 
by  Mark  Winkler 

400  Blockade 

by  Kenneth  Berkun 


397   Molyprocessor  Music 
by  Darrl  S.  Van  Buer 

AUGUST  WINNER:  Star  Ship  Simulation  by  Roger  C.  Garrett 
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There's  an  iCOM 
far  Everyone 
at  these 
Computer  Stores... 


ALABAMA 

Computerland 
Huntsville 
(205)  539-1200 


ARIZONA 

Byte  Shop  of  Arizona 
Tempe 

(602)  894-1129 

CALIFORNIA 

Byte  Shop 
Computer  Store 
San  Rafael 
(415)  457-9311 

Byte  Shop 
Fresno 

(209)  485-2417 

Byte  Shop  Computer 
Store  of  Diablo  Valley 
Walnut 

(415)  993-6252 

Computerland 
of  Hayward 
Hayward 
(415)  538-8080 

Computerland  of 
Saddleback  Valley 
Mission  Viejo 
(714)  770-0131 

Computerland 
of  San  Diego 
San  Diego 
(714)  560-9912 

Computerland  of 
San  Tustin 
Tustin 

(714)  544-0542 

Computerland 
of  West  LA. 
Inglewood 
(213)  776-8080 

The  Computer  Room 
San  Jose 
(408)  226-8384 

Byte  Shop 
Computer  Store 
Santa  Clara 
(408)  249-4221 

Byte  Shop 
Computer  Store 
Santa  Barbara 
(805)  966-2538 

Byte  Shop  III 
of  Sari  Jose 
San  Jose 
(408)  377-4685 

Byte  Shop 
of  Thousand  Oaks 
Thousand  Oaks 
(805)  497-9595 

Tech-Mart 
Tarzana 
(213)  344-0153 

Byte  Shop  of  Tarzana 

Tarzana 

(213)  343-3919 

Byte  Shop  of  Pasadena 

Pasadena 

(213)  684-3311 


Byte  Shop  of  Lawndale 

Lawndale 

(213)  371-2421 

Byte  Shop 
of  Westminster 
Westminster 
(714)  894-9131 

Orange  County 
Computer  Center 
Costa  Mesa 
(714)  646-0221 

The  Computer  Mart 

Orange 

(714)  633-1222 

Byte  Shop  of  San  Diego 
San  Diego 
(714)  565-8008 

Byte  Shop  of  Hayward 

Hayward 

(415)  537-2983 

Micro  Computer  Center 

Anaheim 

(714)  527-8080 

COLORADO 

Prime  Radix 
Denver 

(303)  573-5942 

Byte  Shop 
Boulder 
(303)  449-6233 

FLORIDA 

Byte  Shop  of  Miami 
Miami 

(305)  264-2983 

Byie  Shop 
of  Fl.  Lauderdale 
Ft.  Lauderdale 
(305)  561-2983 

HAWAII 

Capacity,  Inc. 
Maui 

(808)  575-2930 
ILLINOIS 

The  Itty  Bitty  Machine 
Company 
Evanston 
(312)  328-6800 

Bits  and  Bytes 
Computer  Store 
Posen 

(312)  389-7112 

Computerland 
of  Arlington  Heights 
Arlington  Heights 
(312)  255-6488 

Littipute  Computer  Mart 
Skokie 

(312)  674-1383 

The  Numbers  Racket 

Champaign 

(217)  352-5435 

Champaign  Computer 
Company 
Champaign 
(217)  359-5883 

INDIANA 

Byte  Shop 

The  Data  Group  Inc. 
Indianapolis 
(317)  842-2983 


KENTUCKY 

Cybertronics 
Louisville 
(502)  499-1551 

Computerland 
of  Louisville 
Louisville 
(502)  425-8308 

LOUISIANA 

Southern 
Electronics,  Inc. 
Shreveport 
(318)  222-8795 

Computer  Shoppe,  Inc. 

Metairie 

(504)  454-6600 

MARYLAND 

The  Computer 
Workshop,  Inc. 
Rockville 
(301)  468-0455 

Computerland 
of  Rockville 
Rockville 
(301)  948-7676 

MASSACHUSETTS 

Computer  Mart,  Inc. 

Waltham 

(617)  899-4540 

American  Used 
Computer  Corporation 
Boston 
(617)  261-1100 

MICHIGAN 

General  Computer 
Troy 

(313)  362-0022 

Computer  Mart 
Royal  Oak 
(313)  576-0900 

MINNESOTA 

Microprogramming,  Inc 

Burnsville 

(612)  894-3510 

Computer  Depot 
Minneapolis 
(612)  927-5601 

NORTH  CAROLINA 

Digital  Dynamics 
Corporation 
Charlotte 
(704)  374-1527 

NEW  HAMPSHIRE 

Computer  Mart  of 
New  Hampshire 
Nashua 

(603)  883-2386 

NEW  JERSEY 

Computer  Mart  of 
New  Jersey 
Iselin 

(201)  283-0600 

Computerland 
of  Morristown 
Morristown 
(201)  539-4077 


NEW  YORK 

Synchro  Sound 

Enterprises 

Hollis 

(212)  468-7067 

Computerland 
of  Tonawanda 
Tonawanda 
(716)  836-6511 

Computerland  of  Ithaca 
Ithaca 

(607)  277-4888 

Computer  Shoppe 
Middle  Island 
(516)  732-4446 

PENNSYLVANIA 

Byte  Shop  of 
Philadelphia 
Brynmawr 
(215)  525-7712 

Personal  Computer 

Corporation 

Frazer 

(215)  647-8463 

SOUTH  CAROLINA 

Carolina  Computers 

Columbia 

(803)  798-7524 

TEXAS 

Micro  Store  (0010) 

Arlington 

(817)  461-6081 

Microstore 
Richardson 
(214)  231-1096 

Microtex,  Inc, 
Houston 
(713)  780-7477 

Electrotex 
Houston 
(713)  526-3456 

Computer  World 
Arlington 
(817)  469-1502 

Computer 
Terminal  Store 
El  Paso 
(915)  532-1777 

Computer  Shop 
San  Antonio 
(512)  828-0553 

The  KA  Computer  Store 
Dallas 

(214)  634-7870 

WISCONSIN 

Madison 
Computer  Store 
Madison 

(608)  255-5552 

CANADA 

Computer  Mart  Ltd 
Toronto,  Ontario 
(416)  484-9708 

Computer  Place 
Toronto,  Ontario 
(416)  598-0262 
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Name 


Title, 


Company 

Address 
City.  


Phone  (A/C)_ 


□  Home 


State. 


_Country_ 


□  Business 
Zip  


ANSWER  THE  FOLLOWING  BY  CHECKING 
ONE  BOX  ONLY   PER  QUESTION. 

1.  I  Am  A 

A  □  Professional  (Medical,  Accounting,  Law,  Etc.) 
B  □  Engineer  (Electronics.  Mechanical  Etc  ) 
C  □  Business  Person  (Retail.  Wholesale,  Etc  ) 
D  □  Educator  (Professor.  Teacher.  Assistant.  Etc  ) 
E  □  Student 
P  □  Hobbyist 

G  □  Other  

2.  My  Statu*  U 

A  □  Have  All  Computing  Equipment 
B  □  Need  More  Peripherals 
C  □  Have  CPU  Only 
D  □  Have  No  Equipment 
E  □  Other 

3.  I  NMd  Thlt  Information  For 

A  □  immediate  Purchase 

B  □  Purchase  30-60  Days 

C  □  Comparisons 

0  □  Literature  Library 

E  □  Olhor  

4.  My  IntarMt  Emphaata  la 
A  □  Hardware 

B  □  Firmware 
C  □  Software 

D  □  Otner  


5.  My  Application  la 

A  □  Hobby  Only 

B  □  Business  Only 

C  □  Hobby  &  Business 

0  □  Instruction  Purposes 

E  □  Research 

F  □  Design  &  Development 

G  □  Other  ,  


6.  My  Primary  Sourca  Of  "8tata-of-th«-Arr 
Information  Comtt  From: 

A  □  Magazines 

B  □  Exhibits  &  Conventions 

C  □  Club  Meetings 

D  □  Direct  Mail  From  Manufacturers 

E  □  Other  

7.  I  prafar  To  Buy 

A  □  Direcuy  From  Manufacturers 

B  □  Local  Computer  Reiaiier  (Store) 

C  □  Mail  Order 

D  □  Club  Group  Purchases 

E  □  Other  «.  

8.  I  Look  To  INTERFACE  AGE  Flrat  For 
A  □  New  Product  Information 

B  □  Software  Information 

C  □  Tutorials 

D  □  Hardware  Articles 

E  □  Produci  Advertising 

F  □  Remarks  


Please  send  information  on  items  circled  below. 


1  2 
26  27 
51  52 
76  77 
101  102 
126  127 
151  152 
176  177 
201  202 
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3  4 
28  29 
53  54 
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128129 
153  154 
178  179 
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(Please  type  or  print) 


Title . 


Company 
Address  « 
City  


Phone  (A/C)_ 


□  Home 


State. 


-Country. 


□  Business 
Zip  


ANSWER  THE  FOLLOWING  BY  CHECKING 
ONE  BOX  ONLY   PER  QUESTION. 

1.  I  Am  A 

A.  □  Professional  (Medical,  Accounting,  Law,  Etc.) 
B  □  Engineer  (Electronics,  Mechanical  Etc.) 

C.  □  Business  Person  (Retail.  Wholesale,  Etc.) 

D.  □  Educator  (Professor.  Teacher.  Assistant,  Etc.) 
E  □  Student 

F  □  Hobbyist 

G  □Oifiar  

2.  My  Statu*  la 

A  □  Have  All  Computing  Equipment 
B  □  Need  More  Peripherals 

C,  □  Have  CPU  Only 

D.  □  Have  No  Equipment 
E  □  Other 

3.  I  H—d  Thla  Information  For 

A.  □  Immediate  Purchase 
B  □  Purchase  30-60  Days 

C.  □  Comparisons 

D.  □  Literature  Library 

E.  □  Other  

4.  My  Intanrat  Emphaala  la 
A  □  Hardware 

B.  □  Firmware 
C  □  Software 

D  □  Other  


5.  My  Application  la 

A.  □  Hobby  Only 

B.  □  Business  Only 

C.  □  Hobby  &  Business 

D.  □  Instruction  Purposes 

E.  □  Research 

F.  □  Design  &  Development 

G.  □  Other  


e.  My  Primary  Sourca  Of  "Stata-oMrta-Art" 
Information  Comaa  From: 

A  □  Magazines 

B.  □  Exhibits  &  Conventions 
C  DClub  Meetings 

D.  □  Direct  Mail  From  Manufacturers 

E.  DOlhar  

7.  I  prafar  To  Buy 

A.  □  Directly  From  Manufacturers 
B  □  Local  Computer  Retailer  (Store) 

C.  □  Mail  Order 

D.  □  Club  Group  Purchases 

E.  □  Qlner  

8.  I  Look  To  INTERFACE  AGE  First  For 
A  □  New  Product  Information 

B  □  Software  information 

C.  □  Tutorials 

D.  □  Hardware  Articles 

E  □  Product  Advertising 

F  □  Remarks  
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SUBSCRIPTION  APPLICATION  FORM 

PAYMENT  MUST  ACCOMPANY  FORM 

SUBSCRIPTION  FEE  per  year:  $14.00  U.S.,  $16.00  Canada/Mexico,  $24.00  Foreign. 

Must  be  in  U.S.  funds  drawn  on  a  U.S.  bank. 

Make  check  payable  to  i"u7cfira"i  Magazine 

P.O.  Box  1234,  Cerritos,  CA  90701 
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Company 


Home  Address . 
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State 


Country^ 


Zip 


Date 
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PLANNING  TO  MOVE? 

Let  us  know  8  weeks  in  advance  so  that  you  won't  miss  a  single 
issue  of/INTERFACE. 

Attach  old  label  where  indicated  and  print  new  address  in  space 
provided.  Also  include  your  mailing  label  whenever  you  write  con- 
cerning your  subscription.  It  helps  us  serve  you  promptly. 

If  you  have  no  label  handy,  print  OLD  address  here. 

Please  Print 
Name 
Company 
Address 

City  State  Zip  code 

Affix  Label      Print  NEW  address  here 
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Rich  Man,  FooirMan,  Merchant,  Physician, 

Teacher,  Lawyer,  Silent,  Musician.... 


There's  attnCGM  Floppy  Disk 
System  for  Everyone! 


More  Uses 

People  from  every  walk  of  life  are 
adding  iCOM®  Floppy  Disks  to  their 
microcomputers  for  such  diverse 
tasks  as  payroll,  inventory  control, 
mailing  lists,  game  playing,  record 
keeping,  parts  ordering  .  .  . 

We've  uncovered  some  innovative 
applications,  too:  The  sailboat  architect 
who  puts  equations  and  algorithms  on 
an  iCOM  disk  to  test  his  nautical 
theories ;  the  student  who  has  auto- 
mated a  bowling  alley ;  the  iCOM 
dealer  who  designed  an  environmental 
control  system  for  a  university. 

More  Speed 

These  users  have  found  iCOM 
floppiestobemuch  fasterand  more 
versatile  than  cassette  or  paper  tape. 
WithiCOM, 
programs  can 
be  loaded  in 
seconds ;  files 
updated  in 
minutes; 
hundreds  of 
programs  can 
be  stored  on 
a  single  disk. 


More  Models 

iCOM  has  Frugal  Floppies™,  Dual 
Floppies,  Microfloppies™  (using  the 
new  5  Vi  "  diskette),  and  other  new 
approaches  to  floppy  disk  systems. 
Each  is  hardware  and  software 
compatible  with  Altair™,  IMSAI,  Poly 
88,  Sol-20  and  other  microcomputers 
using  the  Altair  S-1 00  bus  format. 


More  Software 

Then  there's  iCOM's  famous 
software:  Powerful  field-proven 
FDOS-II  with  macro-assembler,  string- 
oriented  text  editor,  and  file  manager. 
Plus  easy-to-use  compatible  8K  Disk 
BASIC.  Each  with  super  features  such 
as :  named  variable  length  files,  auto- 
file  create,  open  and  close,  multiple 
merge  and  delete  .  .  .  and  more. 


More  Backup 

We've  been  building  floppies  for 
microcomputers  for  more  than  3 years. 
Long  before  the  rest.  Thousands  of 
systems  are  operating  perfectly  in  the 
field.  And  we're  part  of  Pertec 
Computer  Corporation,  one  of  the 
largest  manufacturers  of  peripherals, 
microsystems,  data  entry  products 
and  data  processing  systems.  We'll  be 
around  whenever  you  need  us. 

More  Dealers 

Maybe  not  in  quantity,  but  in  quality. 
We've  chosen  our  dealer  network 
carefully  to  assure  you  of  assistance 
every  step  of  the  way.  Our  prices  are 
right.  Our  delivery  is 
fast.  Our  dealers  are 
experienced  and 
knowledgeable. 

Must  Reading 

Our  free  booklet, 
"What  a  Floppy  Disk 
Can  Do  for  You" 
is  must  reading. 
Send  for  yours  today 
or  visit  yourdealer. 

©1977,  Pertec  Computer  Corporation 
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CIRCLE  INQUIRY  NO.  26 


UP  AND  RUNNING 

TDL  EQUIPMENT  USED  BY  NEW  JERSEY  PUBLIC  TELEVISION 
TO  PROCESS  NEW  JERSEY  GUBERNATORIAL  PRIMARY  ELECTION  RETURNS 


John  Montagna,  computer  engineer  (above  left), 
lead  this  successful  network  team  in  generating 
election  results  speedily,  efficiently  and  reliably 
using  predominantly  TDL  hardware  and  soft- 
ware.   Montagna  created  three  programs  to  get 
the  job  done.    The  text  for  a  SWAPPER  pro- 
gram was  written  and  assembled  using  the  TDL 
TEXT  EDITOR  and  Z80  RELOCATING  MACRO 
ASSEMBLER.    The  SWAPPER  text  and  all 
debugging  was  run  through  TDL's  ZAPPLE 
MONITOR.    The  relocatable  object  code  was 
punched  onto  paper  tape.    A  MAIN  USERS 
program  updated  votes  and  controlled  air  dis- 
play.   An  ALTERNATE  USERS  program  got 
hard  copy  out  and  votes  in.    The  latter  two 
programs  were  written  in  BASIC.  Montagna 
modified  the  ZAPPLE  BASIC  to  permit  time- 
sharing between  the  two  USERS  programs. 


TDL's  XITAN  SYSTEMS  have  the  capacity  to  do 
similar  tasks  for  you.    Write  to  us  for  XITAN 
information  and  the  name  of  your  nearest  TDL 
dealer. 


Four  screens  were  incorporated,  two  terminals 
entered  votes  as  they  came  in  and  were  used 
to  call  back  votes  to  check  accuracy.  Mon- 
tagna called  on  the  power  and  flexibility 
offered  by  TDL's  ZPU  board  and  three  Z-16 
Memory  boards. 

Montagna's  setup  worked  constantly  for  over 
four  hours  updating  and  displaying  state-wide 
and  county-wide  results  without  flaw. 

"I  chose  TDL  because  they  have  all  the  soft- 
ware to  support  their  hardware,  and  it's  good; 
it  has  the  flexibility  to  do  the  job." 

John  Montagna 

We  salute  John  Montagna  and  NEW  JERSEY 
PUBLIC  BROADCASTING  for  spearheading 
the  micro-computer  revolution. 
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